


JPRS 77327 
5 February 19861 


China Report 


SCIENCE AND TECHNOLOGY 








FOREIGN BROADCAST INFORMATION SERVICE 








JPRS publications contain information primarily from foreign 
newspapers, periodicals and books, but eleo from news agency 
transmissions and broadcasts. Materiale frow foreign-lenguage 
eourees ere translated; those frem Bagi ich- courece 
are transcribed or reprinted, with the original phrasing 
other characteristics retained. 


Headlines, editorial reports, and materiel enclosed in breckete 
{) are supplied by JPRS. Processing indicators euch as (Text) 
or (Excerpt) in the firet line of each ites, or foll the 
last line of a brief, indicate how the original information we 
processed. Where no processing indicetor ie given, the infer- 
mation was summarized or extracted. 
























Unfeniifer names rendered phonetically or transliterated ere 
erclowed in parentheses. Words or names preceded by @ ques- 
tiene mark and enclosed in parentheses were not clear ia the 
Original but have been supplied as appropriate 
Other unattributed parenthetical notes within 
item originate with the source. Times within 
given by source. 


The contents of thie publication in no way represent the poli- 
cies, views or attitudes of the U.S. Government. 





PROCUREMENT OF PUBLICATIONS 


JPRS publications asy be ordered from the Metionsl Techaies! 
Information Service, Springfield, Virginie 22161. I erder- 
ing, it te recommended thet the JPRS number, title, dete end 
euthor, if applicable, of publication be cited. 


— Se Cates & eee 9 ee 
— ana are tsved'tn he 
tee, and are listed in the 
teeved by the 
inting Office, Wachiagten, B.C. 





















Indenee to thie report (by » Guther, persons] aamee, 
title and series) are available from Bell & Rewell, Old 
Manefield Read, Wooeter, Chico 44691. 


Correspondence perteining to asttere other then — — 
be — 0 Joint Publieot lono Aoooarch tee, 


Worth Glebe Road, Arlington, Virginie 22201. 














JPpRe 77327 


5 February 1981 


CHINA REPORT 
SCIENCE AND TECHNOLOGY 
No. 61 


CONTENTS 


NATIONAL DEVELOPMENTS 


Science, Technology Piling Regulations laplemented 
( KRinhua Domeetic Service, 24 Jan —D 


Briefs 
Y-10 Reportedly Flies 


PHYSICAL SCIENCES 


Briefs 
Lithiue lodate Crystals 


APPLIED SCIENGES 


Quasre/W Software for Recognition of Giinese Garacters Developed 
(Zhu De quan; DIANZI XUEBAO, Sep «PPT TTITTTrerereeerrererrreee 


Digital Vocoder With 2400 Bite Per Second Developed 
(Li Qiangli, Mo Puyuan; DI ANZI XUEBAO, Sep GP ccccccceccocoececs 


Design, Building of PASCAL-655 Self-Gapiling System Out lined 
(Wang Yicheng, et al.i DLANZI KUEBAD, Sep — PPPPPPPPTTTTTTrTeT Te 


LIFE SCIENCES 


Progress in Cancer Prevention, Cure Called Considerable 
( GLANGMING RIBAD, 23 Nov BP 000000 000000000000000000CC COSC CEOs 


Fine Results Achieved in Abnormal Hemoglobin Research 
( GUANGMING RIBAO, 26 Nov — PPPPPPTTT TTT TTT TTT TTT TTT TT TTT TT Tee 





SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


Briefs 
Beijing Science Conference 


-~a- {III = CC = 64) 





47 











PUBLICATIONS 
Tabie 
Tab le 
Table 
Tab le 
Table 
Tabie 
Tab le 
Tab le 
Table 


Table 


AERONAUTICS 


of 
of 
of 
of 
of 
of 
of 
of 
of 


ENG INEE RING 


Gon tente 
Contents 
Gan tents 
Gon tents 
Gontents 
Gon tents 
Gon tents 
Contents 
Con tents 


of 
of 
of 
of 
of 
of 
of 
of 
of 


"LEURINGRINGKUR ZANT’ Wo 3, 19D... cece eeeeeees 
"YUANZTHE WULT' No 3, LOMB. cc ccc cceeeeeeeeeneees 
"WUTAN YU HUATAN' Nos 2 and 3, LOMD.. ccc ese eeees 
‘SHENJING-JINGSHEN JIBING ZAZHI' No 3, 1980,.... 
"SHENJING-JINGSHEN JIBING ZAZMI" No 4, 198,.... 
"BANDADTI KURBAD' Wo 4, 19BD. cc cece ewe weeeeeens 
*GAGHENG WULI YU HE WULI' No 6, 1980... .cceceees 
*JTANZHU MUBBAD' Wo 5, 1980... cece ee eceeennees 
"WUTAN YU HUATAN’ No 5, 1980... cc cceeceeeeeeees 
*DIANLI JIGHU' No 10, 19BD...ccecsceeeeeeeeeeees 
ABS TRACTS 


isui [AERONAUTICAL KNOW LEDGE), No 12, te DWaosscvcccesseeee 


GONGQGHENG REWULI XUEBAO [JOUNKAL OF ENGINEERING THERMOPHYSICS), 


No 4, Nov — «MPTTTTITITITITITITTTITTITTTiTrirrrrereriirereiiiriiiit — —— — 


DILI ZIISHI [GEOGRAPHICAL KNOWLEDGE), No 8, 11, 12, 


MEGHAN TCAL ENGINEERING 


JIXLE GONGGHENG XUEBAO [CHINESE JOURNAL OF MEGIANICAL 
ENGINEERING), No 4, i5 lec  SPPPPTTTITITITITTITirirrrerresrerrrr 


SEI SMOLOCY 


DIZHEN ZHANKIAN [SEISMOLOGY FRONT), No 6, 26 Dee BD... cee ccceccseneee 


67 


71 


83 














NATIONAL DF VELOPMENTS 


SCTENCE, TECHNOLOGY FILING REGULATIONS IMPLEMENTED 
OW241450 Beijing Kinhua Domestic Service in Chinese 1139 GMT 24 Jan 61 


[Text) Beijing, 24 Jan (XINHUA)--The “Regulations Governing Scientific and 
Technological Filing Work,” approved by the State Council, were recently issued 
by the State Economic Commission, the State Capital Conetruction Commission, the 
State Scientific and Technological Commission and the State Archives Bureau to 
various State Council departments and concerned departments of various provinces, 
municipalities and autonomous regions for implementation. 


The regulations are formulated to meet the requirements of the socialist moderniza- 
tion program. The regulations contain stipulations with regard to the formation 
and filing of scientific and technological documents and materials, scientific and 
technological file management, the administrative system for ecientific and 
technological filing work, the building up of the ranke of scientific and technolo- 
gical file cadres and so forth. 


The regulations say: Scientific and technological files refer to drawings, charts, 
written materials, calculating materiale, photos, films, videotape recordings, 
sound recordings and other scientific ana technological documents and materials 
formed in natura! science studies, productive technological activities, capital 
construction activities and eo forth that shoula be placed on file for safekeeping. 


The regulations call on economic an’ construction depart@ents and scientific 
research, educational, public health wits and ec forth to include scientific and 
technological filing work in the administration of production, technology and 
scientific research, to strengthen leadership, and to establish and perfect 
scientific and technological filing in accordance with the basic principle of 
centralized and unified management so that scientific and technological files will 
be complete, accurate, svystematized, safe and effectively utilized. 


The regulations stipulate: The various specialized responsible organizations 

under the State Council and those under the people's governments of provinces, 
autonomous regions and municipalities directly under the central government should 
all build a contingent of scientific and technological filing cadres who adhere 

to the socialist road, are equipped with professional knowledge in scientific and 
technological filing, understand the related science and technology and have specific 
working abilities. All the units should assign a sufficient number of competent 
cadres as vell as a certain number of scientific and technological cadres to the 
scientific and technological filing departments to insure meeting vork requirements. 


cso: 4008 














NATIONAL DEVELOPMENTS 


BRIEFS 


Y-10 REPORTEDLY FLIES--According to information from Beijing, China has reportedly 
conducted the first series of test flights of its long-range Y-10, 4 copy of the 
Boeing 707 equipped with four JT3D engines. The first flight of the plane 
reportedly took place in Shanghai during last September. This information, which 
is completely unconfirmed, runs contrary to American source information according 
to which the problems encountered during the development of this plane were 
reportediy extensive enough to prevent it from flying. [Paris LE MONITEUR DE 

L* ABRONAUTIQUE in French Jan 61 p 7) 


cso: 4008 








PHYSICAL SCTENCES 


BRIEFS 


LITHIUM LODATE CRYSTALS--Beijing, 17 Jan (XINHUA)--The dimensions and quality 
of single crysetale of alpha-lithium iodate made by China and the progress of 
Chinese ecientiste’ basic study of such crystale have reached advanced inter- 
national levels. The maximum diameter of such crystals produced by China's 
scientists is over 70 millimeters and they weigh more than | kilogram each. 
More than 40 Chinese scientific and technological research units now have 
such crvetale in uee, Single crystals of alpha-lithium iodate are an 
important material used in laser and supersonic technology. [Beijing XINHUA 
Domestic Service in Chinese 0307 GMT 17 Jan 81 OW] 
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APPLIED SCLENCES 


CHASRE/ 30 SOFTWARE POR RECOGNITION OF CHINESE CHARACTERS DEVELOPED 
Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 3, Sep 80 pp 99-101 


{Article by Zhu Dequan | 2612 1795 0356): "The CHASK:/30 Software for Recogni- 
tion of Chinese Characters.” This article wae received in January 1980) 


[Text] (Abstract) the CHASRE/30 software has been developed for automatic recog- 
nition of printed, typed and handwritten Chinese characters. This recognition 
logic can also be used for automatic recognition of letters and numerals. This 
atticle briefly introduces the principles of recognition by this system, and 
presents the results of computer simulation using this software ‘ogic. 


|. Foreword 


Directly processing original information by a machine is frequently a big hurdle 
that has to be overcome by some high level automatic systems. One of the more 
frequently seen problems is the recognition of the written word. Solution of 
this problem will directly affect the popular application of the computer in all 
fields and professions, such as automation of news communication and postal and 
telegraphic services, processing scientific and technological information, 
search and management of library materials, filing of various types of documents 
and information, automatic processing of bank data, automatic techniques of com- 
position and printing, and automatic translation of written languages. 


Studies in automatic recognition of written languages have developed very rapidly 
in recent years, and major achtovensate have been realized. At present, the 
machine can already recognize! ~* printed English, certain words, oe and 
numbers in cursive in printed form, and some handwritten words and symbols. In 
studies of automatic recognition of Chinese characters, some progress has also 
been achieved,°~® such as the automatic recognition system developed by Japan 
that can read nearly 2,000 printed Chinese characters. A system that recognizes 
handwritten Chinese characters with instruments connected to the machine via 
special methods has also come into existence. The means of recognition can 
generally be divided into two kinds: One kind is the theoretical method based 
on decisions, or called statistical method or mathematical method.” The other 
kind is the method of syntactical structure, or called structural method, lin- 
guistic method,'°’'! Because there are numerous Chinese characters and the form 
of the characters is complex, they create many difficulties for machine recogni- 
tion. At present, problems still exist in reading printed Chinese characters 











with over 2,000 charactere and symbols. tapecially in the recognition of 
handwritten Chinese charactera that vary greatiy, the machine can do nothing. 


‘he ASRE/ IO. 06gottware has been developed for automatic recognition of 
(Chinese characters of multiple type faces. This recognition logic can also 
realize automatic recognition of letters and numerals. The system does not 
limit the number of Chinese characters and symbols. Its recognition ability 
is not affected by changes in the amount of characters. Requirements imposed 
upon the type faces at present are the limitations of the ability to recognize 
only printed, typewritten or handwritten print forms (called “elementary type 
faces’), Automatic recognition of the common handwritten cursive forms has 
shown a promising future. 


li. General Description 


The CHASRE/30 software defines a1] formal characters that can be provided fo: 
recognition as real characters and represents characters containing similar 
structures (called commonly structured characters) by a nonformal characte: 
(virtual characte’). This virtual character is called the root charac cer. 


This svatem defives the collection of Chinese characters as the Chinese char- 
acter set. Its scope is called the Chinese character range. 


Within the scope of elementary type faces, the entire body of real Chinese 
characters can be further divided into standard characters and nonstandard 
characters. Nonstandard characters generally possess at least one of the 
following situations: The strokes of the character are not written according 
to rule, abnormally connected strokes occur within the character, the number 
of strokes is incomplete, the strokes are ambiguous. Because nonstandard 
characters frequently occur in large numbers in real life, therefore, the 
ability of the machine to process nonstandard characters wi.l| directly affect 
the practical value of the system. The CHASRE/30 software provides a way for 
the recognition of not only standard characters but also the nonstandard char- 
acters. 


The total function of the CHASRE/30 is based on simulating human thought. 


Real characters are input into the computer by “0” and "1" messages. Matrix A 
retains these messages. A is called the character matrix as shown in Figure 1. 
Thus, the object processed by the machine is summed up as an enumerable set of 
elements of the character matrix. 


If we define B’ as the set of all root characters, B is the set of all real 
characters defined by the elementary type faces, then the recognition o of 
the characters can be viewed as a projection from B to B': 

BB. 


Because, for ay b' € B', there exists at least one b € B, so that 


o(b) = b' 














and, for commonly structured characters b,, by (b,; € B, by € B, by # bo), 
there will always be 


a(b)) = a(bo). 


Therefore, ¢ is a full projection from B to B', but not one to one. 
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Figure 1. Character Matrix A 


The special abilities of the human brain are its memory and its ability to 
rapidly, ingeneously and effectively select and combine information obtained. 
The function of association of concepts and sensitivity are the bases that 
constitute these abilities. If the ideographic forms of such characters as 
“wang,” "zhu" already exist in the memory, then, when recognizing « character 
“yu" that has not yet entered into the memory, a natural association is: 


(wang) 
(Yu 
zhu) 


and the following association 


(xin) 


(Yu 
(hua) 


generally will not occur. This graphically describes the logic of thought 
particular to humans in recognition of the written word. Extraction and clas- 
sification of characteristics are the bases and means for realizing this func- 
tion. To construct a recognition system that can fluently read characters 
having numerous changes, the important point is to provide the machine with 








the above funetion., With this as the goal, the CHASRE/30 took in the concept 
of the “character tree." All elements in the Chinese character set form a 
mutually connected organic whole, 

Ill, Results of Experiments 

fo test the Logic of the CHASRE/30, we first took the standard characters as 
objects, and we conducted a simulation experiment of the recognition ability 


of that system. The method was to select at random the following 66 Chinese 
characters from the Chinese character set, i.e., 


x # HE * 
Bt Hk 
{4B ia 
RF xh 


Figure 2. Part of the Input Characters for the Experiment 








and we used regular script, bold and Song type faces and many other scripts. 
Seventy-three real characters were written as input information for the com- 
puter to read. Except for one character, all others were successfully read. 
The results show the CHASRE/30 system not only has a very strong ability to 
differentiate different characters within the Chinese character set but also 
has a good ability to incorporate the real character that is different from 
the root character. It doee not impose strict demands on the position of 
writing the character, the thickness and fineness of the strokes and their 
lengths, thus, it does not overly limit the writer. Figure 2 lists some of 
the real characters used in the experiment. 


The experiment was conducted on a computer with a slower speed. The average 
speed of recognition of these 72 Chinese characters by the machine was 7 
seconds per character. This speed is related to the degree of standardization 
of the written character and the complexity of the character. If some measures 
can be implemented for the hardware, and the su.tware optimized, then, without 
increasing the computational speed of the machine presently being used, the 
speed of recognition can be improved by one order of magnitude. 


The task faced by this system in the near future is to improve the speed of 
recognition and to expand the range of Chinese characters to over 5,000 
characters. 
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APPLIED SCLENCES 


DIGITAL VOCODLR WITH 2400 BITS PER SECOND DEVELOPED 
Beijing DIANZT XUEBAO [ACTA ELECTRONICA SINICA) in Chinese No }, Sep 80 pp 73-84 


[Article by Li Changli [2621 24°60 4539) and Mo Puyuan [5459 4395 3293); "2400 
Bite Per Second Digital Vocoder' | 


[Text] (Abstract) A 2400 bits per second digital vocoder that can operate on 
real-time has been successfully developed. The vocoder hase a better | nguistic 
quality and ie suitable for language communication of 4a low data coding rate. 


Based on our studies in linguistic acoustics and the theory of Chinese | inguis- 
tic information and with the help of 4 general purpose computer, we conducted a 
nonreal time simulation of the 2400 b/s digital channel vocoder, and used TTL 
high speed medium and «mall scale integrated circuite to build the hardware for 
that vocoder. Experiments show the underetandabi'ity and naturalness of the 
synthesized language are good and the dimensions of the hardware are emall, 
suitable for applications in communications engineering. 


i. Introduction 


Representing linguistic signale that occupy 4 band width of 3000 Hz by signals 
of a tend width emaller than 100 He’ is still a very intriguing topic. The way 
to realize this is by analysis and synthesis of linguistic signais--the vocoder. 
Ae sampling data theory, the computer and large ecale integrated circuitry 
develop, techniques of analysis and synthesis have aleo advanced relatively 
greatly.’ We combined our studies of the characteristics of the Chinese lan- 
guage and simulated a :inguistic analysie and synthesis system on the computer. 
We extracted the charac. erietic parameters from the linguistic signale and coded 
and compressed them, and then decoded them and synthesized them anew. Then, 

we used the computer as a designing tool to simplify the theory and obtained a4 
design for the hardware of the vocoder that is easy to build from an engineering 
standpoint. We also used TTL integrated circuits to assemble the machine. After 
evaluation of the indoor tonal quality and tests on the carrier wave tranemission 
wire of 4000 km, the synthesized language was proven to be natural, understand- 
able and the speaker can be recognized. 


This article mainly discusses the characteristics of the plan, especially the 
extraction of the basic frequencies, design of the digital wave filter and the 
excitation source, design techniques of hardware logic and experimental results 
of the synthesized language. 














ii, tatreduetion to the Overall Plan 


The Linguistic analysis and synthesis system introduced in this article==-the 
block diagram of the vecoder, is shown in Figure 1. The original linguistic 
signals pase through a volume standardization process and are sent to an ana- 
jog-digital converter and converted to digital quantities of a sample speed of 
8 kHz and word length of 10 digite, then frequency spectrum analysis and tone 
extfaction are conducted, 


Frequency spectrum analysis consists of the band pase wave filter and the 
accuttulation smoother, It shows the short-time frequency spectrum envelopes 

of the input language by the voltage of each channel, The beet form of this 
type of frequency spectrum analyzer hee been studied for many years and 4 lot 

of experience has been accumulated,*’!?*!? this plan started out from the sta- 
tistical characteristics of the Chinese language.°’*® When the signal/noise ratio 
is fixed in value, the passing capability of the message of the Chinese language 
within a unit band width is first computed. Then the total width of the fre- 
quency band and the number of channele are determined. Then, the passing abil- 
ity of the messages in all frequency bande are equalized, and thus 4 group of 
band pase wave filters can be obtained. This method of dividing the frequency 
band is advantageous to differentiation of the characteristics of the Chinese 
language. Computations show this method is very close to division based on 
indices of equal clarity.’ In addition, the characteristics of the wave fil- 
ter should simultaneously take into consideration the rate of resolution of 
frequency and time. It must compromise between a better selectivity of fre- 
quencies and faster transient characteristics.© This plan selected a quadripole 
bi-zero Butterworth type digital filter. 


The sampling speed of frequency spectrum envelopes is determined by the fre- 
quency spectrum of the signal of the channel.” Massive amounts of statisti - 
cal materials on how to select the sampling speed of the Chinese language are 
still lacking. Preliminary experiments show 4 selection speed of 40 to 50 
times per minute is better. To facilitate building the hardware, this pian 
used an accumulation smoother as 4 substitute for the rectifier and low pass 
wave filter, i.e., the absolute values of the output signals of the wave fil- 
ters of each channel were taken and 160 sample points were accumulated as the 
sample values of the envelopes of each frame. 


Chinese is 4 tonal language. fo improve the quality of the synthesized lan- 
guage, the problem of extraction of the basic frequency gust be solved very 

well. Practice shows that using the new method proposed recently by the author’ ” 
can provide the synthesized language with a better degree of naturalness and 
understandability. 


The analyzer at the transmitting end extracts the parameters of the linguistic 
characteristics. After they are coded and decoded, they are fed back to the 
language evnthesizer at the receiving end. 


The synthesi er is composed of the excitation source, linear inserter, multi- 
plex multiple use digital wave filter group, the gultiplier and the accumulator. 
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Figure 1. Principle of Language Analysie-Synthesis Syetem (Vocoder) 


Key: 
(1) Original language (8) Multiplex gultiple use digital 
(2) Sound volume standardization wave filter I! 
(3) Multiplex gultiple use digital (9) Pmeitation source 
wave filter I (10) Linear inserter 
(4) Base frequency extracting computer (11) Accumulator 
(5) Cumulative adder (12) Synthesizer 
(6) Sywrehronigation and coding (13) Synthesized language 
(7) Synehronigation and decoding (14) Analyzer 


The excitation source starts the generator of random numbers of the triangular 
wave generator based on ite determination of a voiced of an unvoiced sound, 
causing the output signals to passe through the digital wave filter and send- 
ing them to an input terminal of the qultiplier. The sample walue of the fre- 
quency spectrum envelope is sent to another input terminal of the gultiplier 
via the linear insert channel. The accumulator forme the output product into 
a linguistic sample point. After being converted by the digital -analog 
converter, it is reverted back to become 4 linguistic signal. 


lil. <A Type of Simplified Multiplex Multiple Use Digital Wave Filter 


The principles and design of the recursive digital wave filter have been dis- 
cussed in many written works.'*"?° Attention must be paid when designing the 
digital wave filter hardware. Because the word length is limited, the coeffi- 
cients are cut off and thie will cause 4 positional change of the zero point 
and the pole.'’ The higher the order of the wave filter, the higher the required 
precision of coefficients. When the band width of the wave filter is narrow, 
the gain ic large, and overflow easily occurs in computation. To overcome the 
above problem, the high order digital wave filter must be changed to 4 lower 
order cascade connection or parallel connection.'* Since we selected the 
quadripole bi-sero Butterworth band pase wave filter and both sero points are 
on the unit circle, using the cascade connection can reduce gultiplication, 
thus obtaining a simpler fore. 


Lj 











if the -oceffietente of the two second order digital wave filters are respec = 
tively by, be, Ba, By, then in order that the transmission funetion of the 
center frequency of the band pase of the wave filter equals 1, the corrective 
coetficients of these two wave filters will be bo), boy respectively, the 
input signal is x(nt), and output signal ie vint), (h * O,)2yccceccee PDs 
then the tranemission function Wie) is: 
Hig) # x(a) 
ute) 


=| =) 
° oe ee ; — — 
boi i + bye * boa bo2j + bee * + ben * 
f:(nT) = x(nT) = bf) [On = 1)T) = bof> fn = 297) , 
fetal) = bo; if) (nT) = fy itn 1)T) 
faint) = f>(aT) = bofs [Cn = 1)T) = ba fy [(a — 2)T) 
yiaT) booifa(aT) = f¢ itm = 1)T)) 


(2) 





where fi( * ), fo © * ), fal ° ) are intermediate variables. 


The flow chart that reslizes (2) is shown in Pigure 2. it can be seen that 
multiplication takes up the gost part of the above computations. To simplify 
the digital wave filter, the guitiplier must first be simplified. Multiplica- 
tion in the digital wave filter has the following characteristics: 


(1) The word length output by the sultiplier cannot surpass the uniform word 
length of each component of the digital network. Therefore it must be rounded 
off of cut off. (2) The gultiplicand (data) is unknown and the multiplier 
(coefficient of the wave filter) is known, and the coefficient b. of the second 
order digital wave filter under most situations satisfy - 2<« b. <« 2. Slight 
deviations are allowed in both the center frequency fo of the wave filter in 
the vocoder and the band width 48, i = 1,2,3,4,. Sut b. is not sensitive to 
these deviations, therefore d. can be expressed as: 


» *2*.2%. 2° (3) 
where c.d,e afe any positive integer between -1 and 10. Computations show 
that proper selection of the numerical values of c,d,e enables b. to approach 


the theoretical valve desired (see Table 1), thus, sultiplicatiof is converted 
to addition and subtraction requiring two shifts. 


— | 








Figure 2. four-Pole Butterworth Type Band Pass Filter Flow Chart 
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Figure 3}. Principle of a Simplified Multiplier 


hey! 

(1) Input (9) 8B group 

(2) Coefficient control (10) Extraction selector 
(3) € group (11) Carry clear 

(4) Shift register (14 digite) (12) A group 

(5) Extraction selector (13) Extraction selector 
(6) Output (14) One-digit full adder 
(7) Ome-digit full adder (15) Trigger 

(8) Trigger (16) Carry clear 














Figure 4. Principle of the Hardware of the Multiplex Multiple Use Digital 


Wave Filter 
Kev: 
(1) Input (4) Coefficient memory 
(2) Accumulator (5) Digital delay line 
(3) Multiplier (6) Ourput 
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The simplified multiplier designed according to the above method is shown in 
Figure 3, The multiplex multiple use digital wave filter hardware actually 
built is shown in Figure 4, Its advantages are as follows: It uses “comple- 
ment of 2° to carry out serial arithmetic computations, improving the degree 
of standardization of the circuits, The speed of computation is limited only 
by the operating speed of the basic circuits and it is not affected by the 
carry time of the adder, When carrying out multiplication, addition and sub- 
traction, the positive or negative sign of the numbers being computed need not 
be known. When the accumulator performe many additions and subtractions, as 
long a8 the total sum does not overflow, partial overflow will not affect the 
accuracy of the resulte of computation. 


The design parameters of the digital wave filter are listed in Table 1. Using 
the domestically manufactured TTL integrated circuit (the time lapse of the 
“NAND” gate should be smaller than 10 ne, the time lapse of the trigger should 
be emaller than 30 ne) calculator set can provide 16 channels for multiple use. 
Practice has already proven that the function of the hardware built in thie way 
is stable, and the characteristics of the filter satisfy the theoretical 
requirements. 


iV. Extraction of the Basic Frequency and Determination of Unvoiced and Voiced 
Sounds 


Extraction of the basic frequency is performed by computing the duration of 
occurrence of the polar values of the wave form and a computer that searches 
for the basic frequency. its operating principles and details of computational 
procedures have been expounded in specialized documents. Its basic character- 
istic is the use of four narrow band digital wave filters to search for the 
basic frequency and then the peak values of the wave form are extracted, com- 
puted and a logical decision is made. It can be seen from Figure 5. The out- 
put from the four narrow band digital wave filters is the sinuend. it is fed 
back to the subtracter. The output is then delayed for one sampling cycle by 
the shift register I and becomes the subtrahend and is also fed back to the 
subtracter. The two perform subtraction in series, and the symbol of the dif- 
ference ie accessed from the last digit and stored in the symbol register. When 
the evmbol register changes its state, 4 peak value appears. The positive jump 
at the 6 terminal of the register and the corresponding time sequence signal 
are used to drive one of the four label registers connected to it as 4 negative 
peak vaiue label. When any one of the eight label registers described above is 
given data, the eight-digit counter's output “AND” gate is started. A azroup of 
digital codes is output. Thie is the time when 4 peak value of the wave filter 
of a certain circuit appears. To eliminate peak values of nonbasic frequencies 
which may possibly appear, the shift register I! stores the amplitude of the 
peak value of the digital wave filter of the first circuit. Shift registers 
lil, IV separately store the amplitudes of the positive and negative peak values 
of that circuit that have occurred previously. The reason that the peak value 
label is retained is when a positive peak value occurs, ite amplitude is larger 
than half the amplitude of the previous peak value, and when 4 negative peak 
value appears, ite amplitude is emaller than half the amplitude of the previous 
peak value, otherwise, it should be deleted. 
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Figure 5. Principle of Calculator for the Time of Occurrence of Peak 
Values of Wave Forse 


Key: 

(1) Output from the four-channel (7) Buffer register 
digital wave filter (8) Time sequence control 

(2) Shift register I (9) Subtracter 

(3) Eight -<digit counter (10) Symbol register 

(4) Data output (11) Label register of four 

(5) Time of data accession negative peak values 


(6) Label regiceter of four 
positive peak values 


The special computer used to search for the basic frequercy was designed by 
ourselves. Ite basic characteristics are: (1) It uses a fewer number of 
devices to reach a higher processing speed. The central processing unit con- 
sists of 4 sets of data registers of a word length of 10 digits, a set of 
commands register of a word length of 16 digits, a 1 digit full adder, 4 sets 
of commands decoders and some logic control gates. Performing one addition of 
10 digits requires 2.6 us, performing one division for an eight-digit quotient 
requires 20.8 we; (2) The function of the microcommands are fully utilized, 
the word length of the command words is 16 digits, separated into 5 syllables. 
They can be combined to form 29 different commands according to the needs of 
the program. Each command has 4 stronger function. For example, when per- 
forming division. the division command only has to be repeatedly executed 8 
times. (3) There is 4 special purpose hardware index register which hastens 
computations. 
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V. Synehronization of Coding and Decoding 


The main funetion of coding is to further compress data. The method is as 
follows. Frequency spectrum analysis hae 12 channels, the linear dynamic range 
of each channel represented in numbers should be from 1 to 512, Let 512 be 42 
dh, take 3 dB ae 4 quantum level, then the length required after logarithmic cod- 
ing is only 4 digits. Assume the frequency spectrum is sampled 50 times per 
second, then the information transmission rate required to transmit the fre- 
quency spectrum envelope ia 12 x 4 x 50 = 2400 b/a. To reduce redundancy, we 
also used the technique of unification of the maxima, i.e., the unified value 
of adding one channel to traneamit each frame of the frequency spectrum, The 
method of computation is ae follows: Let the maximum value of each frame of 
the frequency spectrum envelope be Hoax’ ite unified value is H, then when 


Mi =2) > 0, i] iad i = 21 
ma» max (4) 


H “21 «<0, H#O 
may 


At this time, the form of the code group transmitted is: 
1. Unified value: H 


2. Firet channel: HH, - i 


3, Twelfth channel: Hy)» - 4 


Because the dynamic range is only half of the original, the coding length 
needed is only 3 digits. Thus the information transmission rate required is 
i} x 3 « 50 = 1950 b/s. Using the statistical characteristics of Linguistic 
signals, the 9th to lith channels use only 2-digit codes, the 12th channel 
uses one-digit codes, thus the speed can be reduced to 1700 b/s. The basic 
frequency and the unvoiced/voiced decision data use 7-digit codes, sampling 
100 times per second requires a total of 700 b/s, thus the total information 
tranemission speed is 2400 b/s. 


When decoding, the unified values H and (H, _ )9 - H) are added to reinstate 
the frequency spectrum values of each channel. But the dynamic range of each 
frame of the frequency spectrum is only 21 4B. 


To enable the vocoder to be connected to various kinds of data transmission 
devices, this system ingeniously utilized certain characteristics of the lin- 
guistic signals to establish synchronization. If the data transmitters at the 
tranemitting and receiving ends have already establishec synchronization, then 

at the vocoder transmission end, the 2400 Hz data transmitter clock frequency 

is split. The 50 Hz obtained is used as the beginning for each frame and as 

the signal for accession of data of the frequency spectrum and the basic frequency. 
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hecause it is asynchronous with the time sequence of the vocoder, the number of 
sample points accumulated in computing the frequency spectrum may not be 
caaetly one frame (each frame has 160 sample points). There may be one more or 
one less, but the error thus caused does not affect the linguistic quality. 
Thies method enables the vocoder and the data tranemitter at the tranemitting 
end to operate sychronously. 


To establish synchronization of the traneamitting and receiving ende, a label 
signal is sent from the tranemitting end at the beginning of a call. The re- 
ceiving end receives that label signal and compares it to the local frame sig- 
nal, and sets the frequency splitter to clear "0." This automatically adjusts 
the frame signal to become synchronous with the transmitting end. As soon as 
synchronization is established, a high speed shift is carried out to access 
data from the buffer register, thus obtaining the correct data for restructur- 
ing the language. But because the data transmitter at the receiving end and 
the vocoder do not use the same clock, the long-term accumulation of errors 

may add one frame or lose one frame. But because the linguistic signals have 
a very strong correlation, the parameter between two frames varies very little, 
the added frame can be deleted and the loss of one frame can be supplemented by 
insertion. Thus the linguistic quality is almost unaffected. Practice proves 
that not relying on the clock for synchronization but using the characteristics 
of the linguistic signals to establish synchronization produces better results. 
Of course, the more accurate the standard nominal frequency of the crystal con- 
trolled oscillators of the vocoder and the data transmitter, the better the 
results. 


VI. Digital Language Synthesizer 


The language synthesizer is composed of the excitation source, linear inserter, 
multiplier and accumulator. 


1. Excitation Source 


When the unvoiced/voiced determination yields an unvoiced sound, the random 
number generator’’ is started and its mathematical expression is: 


x(n) = T, [x (n-1) @x (n-2)) (5) 


where T., [+] represents the right handed P digit, usually P is taken as 1. 


@ represents “exclusive OR" computation. The word length L is different and 
the cycle of the random number column is different, when we select L = 1l, the 
cycle of the random number column is 33825. If the sampling speed is 8000 Hz, 
equivalent to 4.0228, compared to the unvoiced sound that lasts for several 
dozen milliseconds, it can approximate random noise. The logic diacram of the 
hardware is shown in Figure 6. When the gate control signal opens gate A, and 
gate B is closed, a new random number is generated. Then gate A closes and 
gate B opens. The random number undergoes circular shift 12 times to achieve 
the goal of multiplex multiple use. The initial state of the two sets of 
registers is x (n-.) = 0, x (m-2) = 1, 
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Figure 6. Logic Diegram of the Hardware of the Random Number Generator 


























When unvoiced and voiced sounds are being determined, the stepped triangular 
wave generator being started is shown in Figure 7. The counter begins to 
count from zero. When the number shown by the counter is equal to the cycle 
of the basic frequency (expressed by the number of sample points), the output 
of the 7 “exclusive OR" gates 1 to 7 is all "1," the output of the NAND gate 
is a low electrical balance, so the counter is cleared to "0" and it begins 
recounting, and the trigger is set at 9, driving the decoder to generate the 
spaced pulse of the fundamental tone shown in Figure 7. 



































Figure 7. Principle of Generator of Spaced Fundamental Tones and Wave Form 
Diagram 

Key: 

(1) Base frequency data (2) Fundamental tone cycle 


19 











To process the three groups of apaced pulses A, B, C shown in Figure 7 inte 
the tower shaped wave, the following formula can be used for computation: 


#0 (2 +2 (PR)? 4202 - 4,375 x 108 (6) 


where N is the number of sample points between the basic frequency pulses; 

h is the amplitude of the tower shaped wave. In the above formula, the left 
and right sides of the equation are reapectively the tower shaped wave and the 
energy of the random numbers of 80 sample points. Since it involved numerical 
computation, it was unnecessary to consider the dimensions. 


To make the hardware simple, the relationship between h and N (see Tible 2) 
can be realized by the coding and decoding network when the linguistic quality 
is not visibly affected. 


Table 2. Relationship Between h and N 


h 576 512 448 383 320 256 


— —— — — = eS — — = ~ 








N 113 +91 90-71 70~53 52~38 37~ 26 25 below 


— 2 Ss Se ee 2 








Figure 8 is the logic diagram of automatic adjustment of h along with N. The 
data output by the coding and decoding network is fed back to the shift regis- 
ter chain. Under the effect of the fixed time pulse and using the basic fre- 
quency pulses A, B, C of Figure 7 to control the "OR" gate, each shift trans- 
mits one sample point value of the tower shaped wave. After using it 12 times, 
the shift register is cleared to "0," the coding and decoding network inputs 
new data again. In this way, the desired tower shaped wave can be obtained. 
































(5)eahe 


Figure 8. Logic Diagram of Automatic Adjustment of Amplitude Values h of 
Tower Shaped Waves Along With Base Frequency Cycle N 


Key: (1) Compilation code network (4) Tower shaped wave 
(2) Fixed time pulse (5) Shift pulse 
(3) Width control (6) Fundamental tone cycle 
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2. Linear Ineerter 
To prevent the occurrence of sudden changes between two frames of the frequency 
spectrum, a linear inserter ia needed, Let the frame of the frequency spectrum 
prior to the kth channel be J. the current value is Ne 


the two frames of the frequency spectrum is 20 ms, then the inserted values cor- 
responding to the values of the 160 sample points are: 


1? the interval between 


» , , kK, OP 
Ai A, + (Ary - Ay) 160 (7) 
where p = 1,2,...seee+, 160 is the serial number of the sample point in each 
frame; k = 1,2,....12 is the serial number of the channels, j is the serial 


number of the frame, 


To avoid division and make it easy to build the hardware, the 160 sample points 
can be divided into 32 equal parts, insertion is done for every 5 sample points 
(as shown in Figure 9). In this way we can obtain: 


k k k 




















k . . £., ° 
Asa A, + (Ava) Ay) ry) q L,2yee0++32 (8) 
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Figure 9. Sample Values of the Frequency Spectrum After Linear Insertion 


Key: 
(1) Sequence number of sample points 


When a new frame of the frequency spectrum is input, Ce - a) is first com- 
puted, then ak 


\q is computed * 32 can be realized by shifting. As long as there 


are an intermediate memory and correct time control signals, a one digit calcu- 
lator used many times repeatedly can perform and complete all computations of 
linear insertion. 


3. Multiplier and Accumulator 


The output of the excitation source serves as the multiplicand (represented by 


y* , 16 digits) after passing through the digital wave filter, the amplitude 


ip 
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value of the frequency, spect rum serves as the multiplier after linear inser- 
tion (represented by Ava? word length is 9 digits), the amplitude values of 


the sample points of the synthesized linguistic signals are: 


12 
» - 
5 = 1 Y 
(p) Sa ‘p AL, (9) 


After multiplication, the firat 10 digits of the 25-digit product obtained by 
multiplication are cumulatively added, thus, one sample point of the synthe- 
sized language is formed. Afterwards, it can be converted to an analog quan- 
Laty by the digital-analog converter. 


VII. Evaluation Test Was Conducted in Two Stages 


The first stage was conducted in the laboratory. The quality of the synthe- 
sized language was tested and studied. The second stage involved connecting 
the vocoder to a 4000 km communications channel ring, and using it as a single 
machine to simulate actual use. Both tests used the method described in 
reference.*" Test materials included syllable list, word list, sentence list 
and short text. Ten to 12 radio operators between 17 and 35 years of age with 
normal hearing were selected for the testing team. During the test, the 
announcer recited the materials for the experiment in an acoustically prepared 
telephone booth. The original spoken sounds were processed by the vocoder or 
were transmitted by the vocoder, or the data transmitter over the 4000 km of 
communications channel ring and processed. The listener used earphones to lis- 
ten and record. Because of the differences in the dialects of the mother tongues 
of the listeners, the score received in the test was lower than the score cives 
by the standard listening test teams. For this, we used the Fletcher forrula’® 
to correct the test results, i.e., 


A, = = lp Ul = 2) (10) 


where A, is the index of clarity; Z is the degree of Linguistic clarity; 
K is the skill factor of the experimental team; v is the ratio constant, and 
based on massive experiments in Chinese, we have taken v = 0.465. 


During the experiment, the highest clarity of the original language Z = 0.969, 
if we assume at this time A; = 1, then K = 0.7. Thus, for the given experimen- 
tal team, the correlation equation is: 


A, = -0.6641g (1 - 2) (11) 


Measurements of indoor experiments yielded Z = 0.638. Substituting Hh into 
equation ()') we obtained A, = 0.293. According to the relationship?” between 
A) oot clarity of syllables S, we found S = 0.63, then based on the relation- 
ship?° between the understandability J of the single sentence and S, we found 
J = 0.90. 
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Alter the indoor experiment, we made partial improvements on the vocoder and 
performed 4 communications channe! experiment and measured 7 = 0,648, substi- 
tuting this inte equation (11) we obtained A, = 0,324, 8 = 0,65, J = 0,93, All 
the results of the experiment are listed in Table }, 


Table }, Results of valuation Experiments of the 2400 b/s Vocoder 


Working Condition 


indoor Telecommunications 
Paper iment Experiment 

S (percent) 

Original value 43.4 47.0 

Corrected value 63.0 65.0 
Understandability W of single worde 

Original value 38.3 58.2 

Corrected value 76.0 78.0 
J (percent) 

Original value 73.2 87.3 

Corrected value 90.0 93.0 


Short text 93.8 91.0 


== = : — 2 — — — ———— — — — — — — — 


The ability to recognize the characteristics of the announcer was aleo an indi- 
cator to evaluate the vocoder. Until now there has not been any seasoned test- 
ing method. In thie experiment, we only allowed the listener to identify among 
10 familiar announcers who wae reciting. Table 4 liste the percentage of lis- 
tenere who could correctly identify the voice. 


Table 4. Ability To Recognize the Characteristics of the Announcer Via the 
2400 b/s Vocoder [in percent] 


— — — — — — —— Be — Se — — — — — — a — — — — — — —— — 


Working Condition Svllable List Word Liet Sentence List Short Text 


Male and female 
avetage ae 82 92.5 90 


Naturalness was not scored. The testing team generally believed that the 
synthesized language of this vocoder did not contain sounds from metals, dis- 
tortion, hoarseness, the sound was natural, but it sounded depressed and indis- 
tinct. 


The sound spectra of the original language and the synthesized language are 
shown in Figure 10. [not reproduced) 
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when the vocoder opefates on the short wave fadio communications channel, the 
quality of the synthesized language will be affeeted because of the higher error 
fate of the communications channele. The quantitative relationship among them 
is 4 problem of coneern to many people. We performed experiments on the wire 
cotmunications channel ring by Sanually changing the error rate, The resuite 
are a8 follows: When the error rate was smaller than 10°", the quality of the 
syfthesized language of the vocoder was not affected, When the error fate wae 
2.8% 10°’, & dropped by 14.1 percent, W dr by 14.5 pereent, J dropped by 
2.) pereent; when the error rate was | « 10°°, 8 dropped 286.9 percent, W dropped 
20.4 percent, | dropped 5.4 percent. It can be seen that errors of communica- 
tions channele affect the syllable clarity and understandability of single words 
relatively greatly, but affeet underetandability of sentences and short text 
very little, 


The research work wae carried out under the guidance of Professor Ma Dayou 
17456 1129 3731), Assistant Professor 7hang Jialu [1728 1367 7498), and com- 
pleted together by Yuan Jinren (5913 3160 3387), Wang Tianxiang [| 3769 113) 
4382), Zhao Yilonge [6392 0001 7893], He Rone [0149 1369], Kia Kiuping [1115 
4423 5493), Wane Jingjinge [3769 2533 2533], Vin Kiufen [1498 4423 5358), Liu 
Quanxiang [0491 0356 4382), Song Meighene [1345 5019 3791), and Song Zhiyong 
[1345 4249 3938). Comrades of the design department of the Changzhou Radio 
Plant participated in the manufacturing of the prototype machine and communi - 
cations channel experiments. 
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APPLIED SCTENCES 


DESIGN, BULLDING OF PASCAL =-655 SELF -COMPILING SYSTEM OUTLINED 
Beijing DIANZI KUPBAO [ACTA ELECTRONICA SINICA] in Chinese No 3, Sep 80 pp 14-24 


[Article by Wang Yicheng [3769 50390 61%), Chen Hanesheng [7115 3211 3932), 
Wang Jiagenge [3769 1367 1073), and Shao Zhenhao [6790 5271 3185): “Design and 
Building of the PASCAL-655 Self—<Compiling Syetem.” This article was received 
in December 1979) 


{Text} (Abstract) This article is about the development of the PASCAL-655 seif- 
compiling system. I describes the principles for determining the text of the 
language, the method to realize compilation and the process of self-compilation. 
Pmphasis hase been placed on the discussion of the design of the target structure 
and translation of expressions. This system is written in its own language, and 
has been implemented on the 655 mechine. 


i. Poreword 


Since the time the concepts of “software engineering” and “design of structured 
programs” were proposed, great changes have taken place in program designs. 
Various kinds of new structured types of high level program designing languages 
have emerged one after another. Many systems software programs in high level 
languages using the step wise precision method have already been actually used. 
But, how to improve the reliability of the software and how to significantly 
improve the production rate of software are still important topics that command 
a lot of attention. 


Systeme software can generally be divided into two main categories: One cate- 
gory is the operating system characterized by ite ability to process simulta- 
neously occurring problems. The other category is the compiling system that is 
characterized by ite ability to process sequential problems. Because ve are 
still unclear ae to the operating efficiency of the operating system written in 
high level languages and because of the close relationship between the operating 
system and the actual mechanical devices upon which the system depends, greater 
difficulties may be brought to bear upon transplanting. In addition, to do away 
with the old habite and to change to the use of high level languages for writing 
programs require continuous exploration and accumulation of experience in use. 
Therefore, we have decided to first set up 4 self-compiling system on the 655 
machine, making it easy to change and expand for the gain purpose of writ ing 
compilation programs and for establishing the ability to write other software 
programs. it is hoped that the system can be put to use a6 soon 46 possibile. 











The fundamental purpose of the system is that the functions of the language 
ate appropriate in scale and the functions can be realized effectively on the 
655 machine, and that the system has 4 higher reliability and that it is easy 
to use, maintain and transplant. 


il, Consideration of the Totality of the System 


Thies section will only discuss the reasons for certain decisions in the design 
for realizing the established goals. 


1. Principles of Determining the Text of the Language 


(1) Funetions of Appropriate Scale. When designing 4 self-compiling system, 
the firet problem encountered is how to deter ne the text of the language. 
Obviously, PASCAL®:''='? ds a very successful language established on the prin- 
ciples of structured program design. it has been successfully implemented © on 
57 series of computers, and this trend is still continuing to develop. We be- 
lieve it can be directly used as the blueprint for our primary language. To 
realize self-compilation, we gust first establish 4a workable system, to use it 
to clarify workability of high level languages which have already been proven 
by others but which we have yet to grasp. Therefore, we have deleted from the 
Original report such concepts as real number types, explanations of functions 
and compact representation of data that are not greatly related to our goal, so 
that the language is maintained at a basic PASCAL level. We believe such reduc- 
tions will not cause too much difficulty for writere of systems software. 


(2) Care Must Be Taken in Making Partial Changes. Because we have not seen 
the standard PASCAL language text, we have indeed discovered its shortcomings 
in the course of studying and learning the original report. Thus, based on the 
actual situation of the 655 machine, and without affecting the framework of the 
Whole, partial additions and deletions have been made. For example, Haberman 
pointed out that in the original report, there were many places where the limi- 
tations on data types were not precise enough.’ He made some changes in the 
definition of the system of types in the PASCAL-655 Language, as shown in 


Figure 1. 
Simple "rs — 
Sampling Standard ~ Subrange Data Record Set 
J \ Simple / \ Group 
Veer Stan- Integer Sample integer 
Def ined Type Sub- Sub- 
range tanec 


Boolean Character 


Figure |. Syntatic Tree of the Definitions of Types 
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ete, the sampling type is understood as: 
<sampling type>:: = (<identifier> (,<identifier>)) 


We have included the Boolean type and the character type in the sampling type. 
This reflects their type characteristics and aleo makes the classification of 
the types seem more natural. Because the integer data type is different from 
the samples and subrange types in attributes, therefore it is considered as a 
single item of the sample type. Again for example, because the control system 
of the 655 computer is not perfect, and to make sure that the system can ope- 
rate more effectively, we have discarded the files concept in the original re- 
port and substituted it by direct read/write statements and printed statements, 
and we introduced the concepts of type equivalence and type compatibility, thus 
clarifying the imprecise or confusing points® in the definitions of data types 
in the original report. 


(3) Adaptability to Low Level Languages. Secause the usability of the lan- 
guage and operating efficiency of the product lack necessary sensitivity, we 
have decided to add the concept of coded statements in the language. To solve 
the problem of communication between the PASCAL language programe and the pro- 
grame of coded statements, we systematically set up 4 work area (abbreviated Al 
variable area) of 4 maximum of 4906 machine words, the user can directly assign 
addresses to variables in that area in the description of variables, and these 
variables are regarded as full range. in this way, 4 simple and clear path is 
provided for the transmission of messages between a high level language and 4 
low level language.’ 


After such additions and deletions, this article provides a way suitable for 
writing ordinary compilation programs. The compilation program of PASCAL-655 
itself is written in thie language. 


2. Realization of Compilation 


(1) General System. For convenience to the user, versatility of the system 
and efficiency of operation of the target program, we have divided the entire 
system into three parts, an editing program, a translation program and an 
operating program. The editing program provides conveniences for the user to 
edit on the first level source program, and the text of the source program that 
is easily readable can be printed out according to the needs of the user. The 
translation program is the main body of the entire system. it conducts an over- 
all check of the syntax of the source program and converts it into an equivalent 
and executable target program, and prints out lists of all kinds of messages 
needed by the user. The operating program is the necessary support for improv- 
ing the efficiency of operation of the target program (spatial and time). The 
compilation flow chart of the source program is illustrated in Figure 2. The 
translation program is divided into three parts, lexical analysis, descriptive 
processing and statement processing. Figure } illustrates the relationship 
among them. The main task of lexical analysis is to convert the character se- 
quence of the source program into easily processed sequence of lexical units, 
delete comments and perform lexical checks. The main task of descriptive 
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Figure 2. Compilation Process of the Source Program 


Key: 

(1) Source program tape (®) Are there any eyntactical errors’ 
(2) Source program paper tape (9) No 

(3) Ready for compilation (10) Yes 

(4) Editing program (Ll) Off line 

(5) Translation program (12) Record tape 

(6) Source program after editing (13) Target program tape 

(7) Target program (14) Control process fiow 


(15) Data flow 











Figure 3. Relationship Among the Various Parte of the Translation Program 


Key: 

(1) Source program after editing (6) Objects list 

(2) Lexical analysis (7) Statement processor 

(3) Entrance (6) Target program 

(4) Initial preparation (9) Command call 

(5) Description processor (10) Data flow thus produced 
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pro essing is te establish an objects list according to the definitive desc rip- 
tions of the identifiers for storage and distribution and for checking the 
definition of the identifiers, The main task of statement processing is to use 
the Messages provided by the object list to generate an executable target pro- 
gfam according to the definitions of the language, and perform checks on the 
applicability of the identifiers, 


(2) Method of Translation, One of the important goals the designers of the 
PASCAL language sought was efficiency of compilation. This means, it can be 
realized via scanning once. Although according to the origina! report®*® Bote 
problems existed in realizing one scanning, this can be realized very well with 
slight changes. for the 655 aachine which has 4 relatively large internal 
memory and which is a high speed computer, using 4 plan of scanning once to 
realize compilation and improve the efficiency of compilation is feasible. This 
ie because accessing external memory many times means an increase in the time of 
compilation. In addition, we also placed the entire target program generated 
machine command codes, not generation of intermediate codes, to assure that the 
compilation process can more quickly be completed. For such a language 4s 
PASCAL which is recursive, the gain reason we used the method of translation 

for recursive subroutines is: 


(i) It coineides with the design principle of top-down development advocated 
by the design of the structured program; 


(ii) Partial change of the language will not bring about disastrous results to 
the entire compilation progran; 


(iii) The translation program does not require various types of stacked struc- 
tures to handle recursive activities. The relationship between modules is 
Visual and easily understood; 


(iv) it is convenient for the programmer to test and prove the accuracy of 
computation informally and according to engineering know-how. 


(3) Description of the Various Objects in Translation. In the course of trans- 
lation, because syntax has to be checked and target codes have to be generated, 
the attributes of the objects being processed gust be known. We have placed the 
names of the various kinds of identifiers in the source program and their attri- 
butes together in a so-called “object list".’ It is established when processing 
the description of the source program and it is used when generating the target 
codes. Because the data types of the PASCAL language are more complex and the 
attributes of the objects of different types are vastly different, therefore the 
objects list can be very appropriately expressed by records with variables. The 
following gives a detailed description of the objects list. For ease of under- 
standing the meaning of each term, we changed the identifiers of the object list 
to names written in Chinese characters. 


TYPE identifier types = (type, label, constant, variable, procedure area, 
designation area, variable component, standard procedure, standard function) ; 





Type format = (sample, subrange, record, set, indicator, type not defined); 


Forms of identifiers of constants = (sample value, nonsample value); 
Liete of types of constants = (integers, strings); 
Object Liat = RECORD 
Name type =: ALFA; 
CASE type: (size: Identifier type OF 
Type: (seize: INTEGER 
Name equivalence chain: Object List: 
CASE form: type form OF 
Sample types: (First sample value: *Object list; 
Number of Sample values: INTEGER) 
Subrange types: (Master: ‘Object List; 
Lower range, upper range: INTEGER); 
Data group types: (lower identifier type, composition type: 
Object list); 
Record type: (First area of record, record designator area: 
Object list); 
Set type: (Basic type: ‘Object list); 
Designator type: (Element type Object List); 
Type undefined: ( ); 
Label: (Whether defined, whether Sealed; BOOLEAN; 
Entrance address: INTEGER); 
Constant: (Constant type: ‘Object list; 
CASE constant form: Constant identifier form OF 
Sample value: (succession: tObject list; 
Value: INTEGER); 
Nonsample value: (CASE constant type: Constant type list OF 
Integer: (Value: INTEGER); 
Strong: (String value: ALFA))); 
Variable: (Variable type ‘Object list; 
Number of levels of variables: O ......655. 6 
Variable address: INTEGER 
Replacement parameter negation: INTEGER); 
Procedure: (First formal parameter: ‘¢Object list; 
Number of parameters: INTEGER; 
Forward reference negation: BOOLEAN; 
Number of nested levels: 0 .......++5 
Serial number: INTPGER; 
Size of data segment: INTEGER); 
Range: (Range type: ‘Object list; 
Range address: INTEGER); 
Designation range: (Designation types: ‘Object list; 
Address of designation range: INTEGER; 
First variable body: ‘Object list); 
Variable body: (First range of variable body: ‘¢0Object list; 
Variable body's designation range: ‘Object list); 
Standard procedure: (Entrance address: INTEGER); 
Standard function: (Formal parameter type: *¢Object list; 
Results type: *Object list) 
END: 
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fo compress the space of the internal memory taken up by the object List in the 
process of translation, consideration was given to conserving computation, All 
object Liste are dynamically generated, i.e., when a definition of an identifier 
oceurs, the NEW (P) is used to generate a record that depicts ite attributes. 
When the descriptive processing of a process ends, all object lists that are par- 
tial to that process (except for the object list of the formal parameters) occupy 
the space occupied by dispose (P). In addition, because consideration is not 
given to the compact representation of the object lists, the individual attri- 
butes of the data objects can be relatively quickly accessed and thus hastening 
the progress of compilation. 


3. The Self-Compilation Process 


When the text of the language, the structure of the target program and the method 
of translation have been basically determined, we decided not to use the past 
method of first drawing the block diagrams and then write the program, but tried 
directly to use the determined language to write the program. The motivation 

for doing thas is: 


(1) The usability of the text of the language set can be further examined by 
using the PASCAL language to write a compilation program on our own. 


(2) We wanted to try the possibility of changing the method of design of 
programs. 


During the whole course of writing the program, we intentionally used the vari- 
out components provided by the language to gain a full understanding of and 
examine the function of the language. 


When the entire system had been written in the language, we had to convert it 
to a corresponding machine command program manually first because a usable 
PASCAL translation program was still unaveilable for the 655 machine. We 
called it the compil-r 1. It is only a transient compilation program that is 
necessary for obtairing the final translation program. In the course of con- 
version, we intentionally deleted certain functions in the compilation program 
written ‘n that language to reduce the amount of work of manual conversion and 
to hasten progress of research and development. To assure the accuracy of man- 
ual conversion, each part was converted as much as possible according to the 
predesigned target structure (at least the control of the entrance and exit of 
the processes). In this way, the specifications of each module can be uniform 
and this facilitates on-line debugging, and the accuracy of the designed target 
structure can be inspected during the debugging process. 


After debugging compiler 1, the complete source program that has already been 
written is translated into the corresponding target program by it, thus obtain- 
ing the first usable compilation program. We call it compiler 2. Then, the 
original source program is used as the input for compiler 2, and through it, 
another compilation program, compiler 3, is generated. If compiler 2 and com- 
piler 3 are entirely consistent, then the correctness of the self-compi ling 
system has been proven and the predetermined task is completely accomplished. 





It discrepancies are discovered, then there may be problems in carrying out the 
computation or there may be other mistakes. After the mistakes are found, re- 
Visions are made on the first level of the source program and compilation is 
done again until the final result is obtained. Figure 4 illustrates the entire 
process of self-compilation. 


(3) (4) (6) 


— (5) aeee amaver 
SW) irae 


— (8) Qenean 


— onggere 











rigure 4. Self-—Compilation Process 


Key: 

(1) Manually written (7) Indicates execution of compilation 
(2) Manually translated on the 655 computer 

(3) Source language (8) Indicates the two are the same 

(4) Target language (9) Indicates the compilation program 
(5) Written language is generated by machine 

(6) Indicates compiling program translation 


Ill. Design of the Target Structure 


The process of using specific computer command groups to express the purpose of 
the program is called designing the target structure. It includes representa- 
tion of data, methods of addressing various quantities, organization of data 
during operation of the target program, and designing suitable command groups 
to realize the purposes of the components of each language. The accuracy of 
this work will directly affect the accuracy of the system. Its quality will 
affect the efficiency during execution. As to accuracy of design, we relied 
upon static inspection and correct execution of the first compilation program 
(compiler 1). As to efficiency, we gave priority to the consideration of con- 
serving the space occupied by the target program, then we considered the small- 
est possible cost to achieve the same results. Because, in an environment of 

a multiple channel program, the size of the compilation program itself greatly 
affects the efficiency of use of the entire computer system. The time spent for 
compilation is secondary to space, and at the same time, we gave appropriate 
consideration to measures that facilitate transplanting. 
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1. Data Representation 





Because the demands for compressed representations of various types of data 
have been eliminated from the text of the language, all types of data are 
stored in the memory with the machine word as the unit. Their actual arrange- 
ment in the 655 computer is as follows: 
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Sample type: 





i is numerical order of the sampling value in the definition 
(beginning from 0). 
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T = O represents FALSE, T = 1 represents TRUE. 



































4B 47 9 Bd 

Character | | Qeeoes RAAB. *e-* AASAAS. ** B* ·D Z | 

type: 
Z represents the character code. 
4B 4) 41 40 39 l 

Integer [2 [ OeeeeeeeQ TFT wd 

type: 
W is the integer value represented by a complement; f is the 
symbol, f = 0 represents a positive number, f = 1 represents a 
negative number. 
4B 4 i9_ 18 I 

Indicator | 1 1 | PP 

type: 
P is the beginning address of the indicated quantity in the 
internal memory, NIL is represented by the full "1." 
—— — — — 

Set type: fp _ oe | 
The 8th digit represents the ith element in the set. "0" means 
this element is not included in the set, "1" means the element 
is included, the empty set is represented by the full "0." 

Subrange Represented the same way as the type related to it. 

type: 


Data group The component is taken as the unit occupying a group of continu- 
type: ous machine words. Representation of each component is determined 
by the type of the component. 








Record The range is the unit occupying 4 group of continuous machine 

type: words. When a variable body is included, the volume of the larg- 
est variable body is used for calculation. The representation of 
each range is determined by the type of the range. 


2. Addressing Method 


All partial quantities (including parameters) of each process description 

make up the data segment of that process. It is distributed at the time when 
the process to which it belongs is tested and used and released after the test- 
ing and use end. The address of each variable can be distributed only accord- 
ing to the position of the origin of the data segment to which it corresponds 
and belongs during the time of compilation. Its real address is determined 
dynamically when the target program is operating, i.e., the origin of the data 
segment must first be determined before its address can be determined. In the 
recursive activities in processing, postponement of computation of the address 
of this type of variables is entirely necessary. 


When the program is in operation, the time spent on computing the addresses of 
the variables directly affects the efficiency of execution of the target pro- 
gram. Therefore, efforts should be made to reduce such expenditures. A suit- 
able method is to place the origin of the data segment currently being used in 
the variable index register and make necessary adjustments of the value at the 
entrance and exit of testing and using the process, thus effectively solving 

the problem of dynamic computation of the addresses of variables. Considera- 
tion has been given to the fact that the 655 machine has 16 index registers and 
the language has already limited the number of static nesting levels of the pro- 
cess to 5. We therefore used 5 index registers to store the origins of the data 
segments currently being used. The adjustments were performed by the operating 
program. 


The address of the variables when the target program is in operation can be 
computed according to the following formula: 


Absolute address = (bi 48) + relative address 


where | is the number of the nested static level of the process, b is the 
corresponding index register. In the target program, single indedt fe commands 
can be used to realize calling of the variables. 


3. Organization of Operations of the Target Program 


The main unit of the structure of the PASCAL program is the process. The main 
program, like the process, corresponds to a segment of the program. We put 

all constants that occurred in the program together to form a data list, unlike 
the variables which belong to the various different processes, and we used a 
specific index register to fix the coordinates. This arrangement can save the 
space being occupied and can also provide conveniences for processing the trans- 
lation part. To process the recursive activities of the processes, a chain work- 
ing area was set up while the target program was in operation for recording the 
origins of data segments and the return address that should be protected. The 
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organization of the entire internal memory when Che target program is operating 
ia illustrated in Figure 5. 
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Figure 5. Organization of Internal Memory When the Target Program Is in Operation 


Key: 

(1) Operating program (8) Data area 

(2) Data list (9) AT variable area (Exists only 
(3) Process Py when the user has used descrip- 
(4) Process P tions of variables with AT 

(5) Master program attached) 

(6) Chain work area (10) Program area 

(7) Partial data area (11) Data area 


The number of index registers in the computer is limited, whether they are 
used rationally will also affect the function of the system. We define the 
distribution of the index registers while the target program of the 655 machine 
is operating as follows: 


b,, bo: Entrance address of the various processes or the main program for 
storage in the memory and the volume of the corresponding data segment. 


b3: The head address of the chain work range. 
bs: Address of the first empty unit of the partial data range. 


be — b,3: Head address of the partial data segment of each level currently 
being accessed. 


by, be, by: Temporary work index register. 
b),: Head address of the AT variable range. 


bis: Index register specifically for the return address. 








jbesian of the Targets of the Components of the Language 


ihe various Linguistic components allowed to be used in the language ust all 
be realized by the group of commande of the 655 machine according to semantics, 
Nere, only the process description and process statements are used as explana- 
tory tliluetrations, 


ihe target structure of each process description corresponds to one closed sub- 
routine. All forml parameters are processed as partial quantities of that 
process, and they are placed at the front of the data segment corresponding 

to this process. Fach formal parameter uses one machine word, If it is 4 
variable parameter, that machine word is used to store the head address cor- 
responding to the actual parameter during execution. If it is not 4 variable 
parameter, that machine word is used to store the value corresponding to the 
actual parameter during execution. 


The basic form of the target commands’“ of process description is as follows: 


[ Store A be i Preserve the last actual 
parametric value 
Store index big 0000 Remember return address 
Store index bisa 


0001 Protect the value of the fixed 

coordinates of the origin of the 

data segment of the ith level, 

| to appropriate internal memory 
for the data segmente called 








| index this time, forming the value of 
, transmission be bisa the fixed coordinates of the 

| origin of data segment of that 
| Return «run subroutine> process. 


Ree (<atatement>) 


deacription>) = 


Index Release the internal memory be- 

tranemission bisa b: ing occupied by the data segment 
called thie time, reinstate the 
value of the fixed coordinates of 


Res («Process } 
| 
| 


Return “run subroutine the origin of data segmente of the 
ith level 
Send index Di se 0001 
Fxecute return according to the 
Necessary * return address 
return | 














The form of the target command of the process call: 


[hes (Actual parameter> ;)] When calling processings without 
parameters, there is no such 
Res (“Actual parameter» a) ¢ oma nd 





Send inde» b; 4, The entrance addrese of the 
Kes (<Process process called is sent into b, 
statements>) = | Return b; 

Send index b; a Reinstate the value of the fixed 


coordinates of the entrance 
address of the process in Which 
the called statement is located 


Here, Res represents the target command group of the corresponding syntactical 
components, dy and d~, are respectively the unit address for storing the constant 
of the entrance address of the corresponding process. 


Vi. Translation of Expressions 





Expressions describe the actual operation the various quantities of the program 
should erecute. This system follows the most ordinary method of conversion in 
realizing translation of expressions. Because of the desire not to have an 
overly large translation program, conservation of the various expression: is not 
given too much consideration. 


in implementation, first, the priority levels computed in the syntactical dia- 
grams of the expressions establish the corresponding processing modules (each 
module corresponds to one process). Each module processes the various actual 
computations in the same level. The recursion defined by the expressions deter - 
mines the relationship among the modules which should be a recursive call rela- 
tionship. Therefore using the recursive PASCAL language to describe it can make 
the structure of the computations for translation very simple, clear and precise. 
Then, based on the resuite of the design of the target structure, the demands on 
the depiction of the attributes of the various quantities are presented so that 
the set of attributes of the stipulated objects list can satisfy the require- 
ments for generating the target commands. Finally, the actual details for the 
interior of each module is compiled and written. 


Because the function descriptions in the text of the PASCAL-655 language has 
been deleted (standard functions have been retained), we have set up 4 speci- 
fic working area in the inner semory for the target program to store the inter- 
mediate results of computation of the expressions during execution. Of course, 
when function descriptions are allowed, the possibility of recursive calle must 
be considered. The working area for storing intermediate results still must be 
placed together with the data segments of the function descriptions. 


When realizing conversion of the actual computations in the interior of each 
module, we alwaye handle it according to 4 canonical form, i.e., the follow- 
ing command group is always written and compiled. 








WOADA «Rh LO ADA “Rh? 


LOADA «y> LOADS 1 

or OF «y> or 
or a RETURN *« OP fun subroutine > 
Stere A «WwW» Store A ‘We 


Were, « X& » and « Y » can be the resulte of the expressions of constant quan- 
tities, variable quantities of intermediate quantities. « W > is the working 
unit storing the intermediate resulte. LOADA and LOADB represent installations 
of the values of the corresponding component quantities in adders A or 8. OP 
is the computation to be executed. 


The advantage of using canonical processing is that it is easy to implement, 
easy to understand, easy to transplant, and the storage space occupied by the 
target program can be compressed, 


This processing method can generate extra intermediate memory commande. We 
have used 4 very simple method to eliminate all possible extra semory commande, 
and thue the length of the final target program will not increase. 


Another important point in realizing translation is how to describe the attri- 
butes of the computated component quantities and intermediace results. As re- 
garde thie question we introduced « full range variable RESULT of the VRT type. 
The data etructure of VRT is as follows: 


TYPt vat = REOORD RT: ‘Object Liet; 
Ri, BD, RJ: INTRO 
END; 


Here, RT points out the entrance address of data type related to that compo- 
nent quantity in the object list. R&R! points out the number of the static 
nested level of the process description in which that component quantity is 
located. RD pointe out the address of the corresponding origin of the data 
segment relative to that component quantity. 8) points out the method of 
forming the absolute addrese of that quantity. 


When compiling 4 binary computation, the attribute of the first component quan- 
tity is compiled and stored in the partial quantity of the translation module 
belonging to that computation. After the second quantity is compiled, its 
attribute is stored in RESULT. After this binary computation is compiled, the 
attribute describing the results of computation is stored in RESULT for later 
continuing compilation.” 


Generating the codes that place the value of the components to be computed into 
the adders A or 8 is a basic operation of translation of expressions. Each pro- 
cessing module must use this kind of operation many times, therefore it is made 
into a epecific module (called LOAD). It has two parameters. One points out to 





Which adder, adder A of B, the values are to be placed, The other pointe out 
the attribute of the component to be placed, When that module is called, a 
corresponding target command can be compiled on the basis of the @essage provided, 


Three situations are related to the address of the component quantities: direct 


type, indirect type and index type. They are determined by RI, RD, RJ described 
by the attributes, 


(1) Direct type: RJ = 0, RD « 4096 the unit address of the value ie (RI) + BD, 
it can be realized bv 4 single index command, 


(2) Indirect type: 8) = 0, RD » 46906 the unit address of the value is 

hi + RD, it cannot be realized by one command, the command to compute the 
address ust firet be compiled, then the command for completing installation 
ise compiled, 


(3) Index type: RJ #0 the unit address of ite value requires BJ ~ | 
indirect accessions before it can be obtained, Of course, when computing the 
firet indirect address, a command for computing the address corresponding to 
the situation of RD must be compiled and then the installation command can be 
compiled. 


Work concerning thie part involves actual sachine commands and it will not be 
further discussed here. 


Vv. Ceoneluding Remarks 


The total length of the source program of this system is 1,861 lines (one line 
may have more than one statement) and a total of 65,616 characters. A total of 
84 processes are used, there are 70 full quantities, 279 partial quantities and 
37) labels. The various data structures and statements provided by the text of 
the language is used in writing. The distribution of the above data in the 
tranelation program is shown in Table 1. Some statistical data on generating 
the compilation program manually or by self-compilation are shown in Table 2. 
it can be seen that the quality of the compilation program generated by the 
method of self-compilation, whether epatially or time-wise, is acceptable. 


It is worth pointing out that this system still has to be perfected continuously 
in the course of use. 





















































Table i, Scatesoutcon of Various Data in the Translation —n — 
Types of 
Progtame Lexical Analyser Description Statement 
i — — ⏑—— __..._ Precessor 
Number of lines 267 69) 897 
Number of 0 level 23 4 
processes 1 level ul a8 | 5 43 | 41 
Number of full 
range quent Setes a 18 28 
Number of 
panne ial 55 ie 106 137 
Number of labels 7 6 24 
— of data used all used except for record 
types, set types, lead unit types All used All used 
mi — — +4 — ö —n Ee ee = — — — 
—— J J 
value 128 282 455 
Number 
of State- | COméition 295 7 aso | (§99 | aera} 2 
ments Process call 56 256 539 
| Other 56 142 179 
a‘ cms « —-_ eee — — — ————————— —————————— — — 
Table 2. Some Statistical Data of Two — — Programs 
— Manually Sel f- 
Statistical Generated Compiled 
Data — _ (Compiler 1 iler 2 
Total length (machine word) 26,199 27,772 
Length of translation progras 6,048 7,448 
Length of operating subroutine 128 128 
Length of editing program of the text 1,184 1,357 
Length of objects list 2,455 2,455 
Length of buffer zone of target codes 16, 384 16, 384 
i’ 47" 3’ 24" 


Time of compilation of source e 


— — — — — 


SS A a — 
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LIFE SCIENCES 


PROGRESS IN CANCER PREVENTION, CURE CALLED CONSIDERABLE 
Beijing GUANGMING RIBAO in Chinese 23 Nov 80 p 1 


[Text] Correspondent Li Wei [2621 5588) reports: At present more than half of 
the provinces, cities, and autonomous regions have established tumor hospitals, 
research institutes, and departments. In some key areas where there is a high 
incidence of tumors, prevention and treatment sites have been established. Many 
districts, cities, and counties with a high incidence of tumors have aleo estab- 
lished special hospitals or research institutes. A few commune public health 
centers in Heilongjiang, Hebei, Jiangsu, and Henan are also capable of relatively 
complex treatment of some tumors, including performing chest surgery, etc. 


Scientific research into the prevention and treatment of cancer has made con- 
siderable progress in China in the past decade. The situation regarding deaths 
due to mlignant tumors and the principle of distribution among the nation's 
850 million people have been basically surveyed and clarified to produce a con- 
siderable quantity of scientific data. 


With regard to studies on carcinogenesis, there have been a number of new 
discoveries. Epidemiological surveys and pathogenetic research have given some 
clues to the mortality condition and gajor pathogenesis of some key carcinomas in 
China. From these understandings, the possible relationship between esophageal 
cancer and some carcinogenic chemicals such as nitrosamines and molds and the 
possible relationship between rhinopharyngeal cancer and certain types of virus 
have been proposed. These discoveries have also found verification in animal experi- 
ments. 


Based uj. these clues of leading pathogenesis, cancer prevention activities, 

in combination with aspects of management, reform, three-waste treatment in 
industry and mines, and worker protection, have been launched among the masses. 
Through general surveys and early cancer treatment, the incidence of cervical 
cancer among female workers of the Shanghai textile system was reduced from the 
170.6/100,000 of the 1950's to 32.6/100,000 in the 1970's. Due to early diagnosis 
and treatment of precancerous disorders, gore than 90.6 of the patients survive 
more than 15 years. 


Through a large amount of practice, methods of early diagnosis are being con- 
tinuously improved, causing the rate of early diagnosis of such life-threatening 
tumors as esophageal cancer, liver cancer, and rhinopharyngeal cancer to be 
obviously higher. General surveys in high-incidence areas can cause cancers to be 
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discovered at 4 very early stage on patients who show no symptoms. The smallest 
discovered lung cancer and esophageal cancer are only the size of a rice grain; 
the emallest Liver cancer is only the sige of a soybean. 


In the treatment of tumors, Chinese traditional druge have been suitably adopted, 
After considerable selection among traditional medicinal herbs, six species, 
including Cephalotaxus fortunei Hook, f, are being organized for nationwide 
cooperative research. ‘Some have been identified and can be synthesized or semi- 
synthesized to add to the number of anticancer drugs. 


China's achievements in cancer prevention and treatment have attracted the atten- 
tion of medical scientists of the world. The major problems in China's cancer 
treatment and research are: the results of advanced treatment and prevention 
methods and scientific research are not sufficiently extended; the total cure 
rate remains low and there remain a large number of persons who die of cancer; 
and there is a weakness in basic theoretical research. These problems should be 
earnestly resolved in the future. 
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LIFE SCLENCES 


FINE RESULTS ACHIEVED IN ABNORMAL HEMOGLOBIN RESEARCH 
Beijing GUANGMING RIBAO in Chinese 26 Nov 80 p 2 


[Text] Correspondents Wu Chongqi [0702 1504 0366) and Wan Zimei (8001 1311 5019) 
report: Delightful results have been obtained in abnormal hemoglobin research by 
China's medical researchers. At the most recently held Sino-American examination 
medicine discussion meeting, these results were regarded as very important by 
specialists of both ations. 


Ae early as 1949, foreign medical specialists understood that abnormal hemoglobin 
is a form of anomly of protein molecules and is a type of disease of the human 
blood. This type of hereditary disease is created by a qualitative or quantitative 
anomaly of the biosynthesis of hemoglobin in the human body or by the occurrence 

of mutation relating to the genes. There are many types of hemoglobin anomalies; 
at present, 350 types have been discovered worldwide. In China there had been no 
extensive research on the subject; therefore, understandings of the distribution, 
types, and clinical manifestations of hemoglobin anomalies in China, and especial- 
ly of the molecular structure, were deficient. Sometimes, the manifestation of 
purple mucous membrane of hemoglobin M patients was mistaken for a sign of congeni- 
tal heart disease; enlargement of the spleen and liver caused by Mediterranean 
anemia wae mistakenly regarded as hepatitis or cirrhosis of the liver, etc. 


China is a country with many nationalities. A clarification of the incidence 

and distribution of hemoglobin anomalies in the entire country is both theoretical- 
ly important and practically significant for further analysis of the molecular 
structures to clarify the principle of heredity, for research into the process of 
ancestral migration, for genetic counseling and marital guidance, for clinical 
diagnosis, for contraindication of drug application, and for the search for ways 

to treat hemoglobin diseases. 


The study of abnormal hemoglobin began in China in the 1960's. In the past 
several years, a joint effort by scientists of the Institute of Basic Medicine, 
Institute of Hematology Chinese Academy of Medical Sciences, the Shanghai 
Municipal Children's Hospital, the Guangxi College of Medicine, the Baotou College 
of Medicine, and regional medical researchers of Guangdong, Nei Menggu, Hunan, 
Jiangxi, and Sichuan has made it possible to carry out a survey of this disease. 
To date, more than 80,000 persons have been examined to reveal many persons of 
abnormal hemoglobin. These scientists have also carried out analyees of the 
molecular structure of about 10 types of abnormal hemoglobin of Chinese nationals, 
and these [analyses] have disclosed that hexachloro-dimethyl benzene causes 
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hemolysis in unstable abnormal hemoglobin. Based upon typing of hemoglobin 
anomalies, it is believed that toward the end of the Ming Dynasty, a large number 
of persons migrated from Guangdong to Sichuan. Through an analysis of the 
chemical structures of Chinese abnormal hemoglobins, it has been discovered that 
two types of ‘emoglobins are very important for studying the migration of our 
ancestors and the family histories of the various coastal islands of China. The 
hemoglobin f, discovered in Nei Menggu, has provided important material for fur- 
ther study of the theory, suggested by foreign scientists, that thips type of 
hemoglobin in india was acquired from China. The discovery of Handsworth hemo- 
globin was the second such discovery in the world; the first discovery was in 
England in 1972. One case of abnormal hemoglobin with missing amino acid was dis- 
covered in Jiangxi. These chemical structural analyses are important for studying 
hemoglobin heredity. The discovery of hemoglobin E in South China and among the 
Mongolian nationality of Nei Menggu proves the extensive distribution of hemoglobin 
E. In Guangxi it was discovered that combining various genes my bring about 
seven types of Mediterranean anemia. The hereditary characteristics of abnormal 
hemoglobin E under the compound condition of Mediterranean hemoglobin were also 
learned. Of these types, an analysis of the more common B Mediterranean anemia 
provides a certain basis for the clinical diagnosis of abnormal hemoglobin and 
helps to analyze the symptoms of the two types of B and B in China. 
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SCTENTISTS AND SCIENTIFIC ORGANIZATIONS 


BRIEFS 


BEIJING SCIENCE CONFERENCE--Beijing, 15 Jan (XINHUA)--A meeting, jointly sponsored 
by the Energy Committee of the Chinese Academy of Sciences and the Beijing Municipal 
Planning Committee to coordinate scientific research projects, emphatically discussed 
how to use Beijing's energy rationally and how to prevent environmental pollution. 
The experts and scientists attending the meeting pointed out that Beijing consumed 
19.53 million tons of standard coal in 1979, but that the rate of energy use was 
low because of outdated equipment and technology. They maintained that study of 
energy conservation should be carried out through more advanced scientific and 
technological means with equipment currently available, and that all units should 
study exploration and utilization of new energy sources. They also maintained 

that it is imperative to carry out scientific study to reduce Beijing's air 
pollution caused mainly by the burning of coal. [0W200447 Beijing Xinhua Domestic 
Service in Chinese 0250 G¥T 15 Jan 81] 
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Aeronautics 


AUTHOR: None 
OPC; None 
TITL®’: “Veapona in the Newe”" 


SOURCE: Bei‘ing HANGKONG 7HISHI [AEPONAUTICAL KNO’LEDGE) in 
“hinese No 12, Dee 80 p 1% 


ABTTFACT,) Thie article introduces the following newly developed 
weapone: 1) the earthquake bomb, which is primarily a fire- 
generating weapon used to destroy tanke and airports; 2) the 
“ineerted cannon shell”, which was developed by the U.°, Air 
Force “eapons laboratory for use on airborne cannons; 3) the 
anti-armor distributed bombs, which upon explosion can eject 
pallete travelling at speeds up to 3000 m/sec; 4) the lar 

area anti-armor special bomb, which is a bus — indivi- 
dually targeted small missiles equipped with — evices; the 
missile can be either ballistic or powered by a solid rocket 
engine: 5) the long-range anti-armor missile, which can be launched 
ata large dietance from the target and guided toward it under 
power; it explodes in mid air and releases high velocity shells. 


A'TTVOR®: [MAO Baoguange (6392 1405 0342) 
ORC: None 
TITL’: *Omidiged Film on Aluminum Alloy” 


SOuRC’: Beijing HANCKONG 7HICHI (ASRONAUTICAL KNOWLEDGE) in 
Chinese No 12, Dec 80 pp 18-19 


ABOTPACT: It is known that aluminum is naturally resistant to 
corrosion because of the formation of a layer of oxidized film 
on the metallic eurface. However, the corrosion resistance of 
aluminum alloye is inferior and artificial means must be used to 
increase the thickness of the oxidized film. A simple way to 
accomplish oxidization is to submerge the par | in boiling water 
or steam. Industrial aluminum alloys are oxidized by chemical 
or electrical methods; such treatment can increase the thickness 
of oxidized film by a factor of several hundred. Due to the 
porous structure of the oxidised film, aluminum alloys should 

be coated with a sealant to furvher enhance protection. The 
oxidised film aleo serves as an excellent undercoat for paint. 
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AUTHOR: GAN Chao (3927 67389) 
ORG: None 
TITLE: “Pault Tolerant Computers and Software Reliability” 


OURC’: Beijing HANGKONG ZHISHI [ASPONAUTICAL KNOWLEDGE) in 
Chinese No 12, Dec 80 pp 24-25 


ABOTRACT: with the rapid development of 2* technology, two 
branches of computer science, i.e., fault tolerance techniques in 
computer hardware and reliability in computer software have also 
made significant progrese in recent years. Fault tolerance 
techniques can be divided into the following three asp cts: 

fault diagnostics, fault isolation, and automatic function 
recovery. The objectives of fault tolerance techniques are 
accompliehed by increasing computer circuits, programming steps, 
information content, or operating time. To improve software re- 
liability, many computer manufacturers and software companies 
have adopted the following effective measures: 1) organizi 
programmers into task groups; 2) 2 relatively fault-free 
high level programming languages; and 3) establishing systematic 
eoftware design procedures. 
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AUTHOR: ZHANG Yaokeo [1728 500% 4450] 
,ONM, Zeng jit { 7ao", ii 4 6950) 
SHEN Mengyu (3088 1322 5148) 


ORGS /HANG afd COM both of the Computing Center, Chinese Academy of Sciences; 
HEN of Qinghua UAL Vveteit vy 


rit Les " (he Selution of | ransonte Flow of Plane Cascade by a Time Marching 


OURCE: Bei ting GONGCHEN, REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS] 
; Chinese No 4, Nov 8U pp 437-340 


LAT OF ENGLISH ABSTRACT: ihis paper is a supplement to our previous work. First, 
three point trom computational experiences are stated, Then a necessary condition 
’ 


for stability is presented, Finally, a computational example is provided. This 
example shows that our numerical solution is quite accurate. 


AL) MA a JOT 7ixiane [are 3320 4382) 
UFL.: institute of Engineering Thermophysics, Chinese Academy of Sciences 


LiTie&s “Method of Calculation of the Optimum Velocity Distribution on Arbitrary 


tream Surface of Revolution for the Compressible Fluid Flow in the Cascade of 
lurbomachinerv” 


E: Beiting GONGCHEN, REWULI XUEBAO [JOURNAL OF ENO INEERING THERMOPHYSICS] 
jinese No 4, Nov 80 pp 341-347 


TEXT OF ENGLISH ABSTRACT: Based on the theoretical analysis of the boundary layer 
and the calculation of the cascade losses by the use of the “Optimal control 
technique,” a method of calculation of the optimum velocity distribution on the 
cascade surtace in two-dimensional incompressible steady flow is presented. [he 
method is then extended to the compressible {low on an arbitrary surface of revolu- 
tion. it is proved that the optimum velocity distribution remains to be opt imum 
when it is extended to a cascade on an arbitrary surface of revolution in com- 
pressible fiuid flow. 
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AUTHOR, None 


ORG: sroup for Turbine Design, Desianirg Department, Zhuzhou Aircraft Engine 
Factory; Group tor Turbine Test, Shenvang Aircraft Engine Institute 


TTTLEs "The Experimental Research on the Turbine Design of Circulation Control 
Met hod" 


SOURCE: Beijing GONGCHENG REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS] 
in Chinese No 4, Nov 80 pp 348-355 


TEXT OF ENGLISH ABSTRACT: A single-stage turbine is designed by using a circula- 
tien control method, It has broken the conventional law of design. A model ex- 
periment was conducted in order to demonstrate the reliability of this method. A 
reneral characteristic was measured over a wide range. The efficiency distribution 
along Dilade span and the inlet and outlet velocity triangle measurement of rotor 
blades were made around the designing point. The main test results are given and 
the simple analysis is applied to it. The results indicate that the main charac- 
teristics of the circulation control design were demonstrated and the design re- 
juirement has been reached on the whole. This method is practicable. 


\ : t Mancly [5514 $341 UGG ] 
ORG: [Institute of Engineering Thermophysics, Chinese Academy of Sciences 
ITLEs "Tne Estimation of Transonic Turbine at Off -Design Conditions” 


OURCE: Beijing GONGCHENG REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS] 


ninese 16) 45 NOV Ri) pt SA = 16 


EXT OF ENGLISH ABSTRACT: we obtain a group of simultaneous equations, including 


equations of » Stream surtace, simplified 5] Stream surtace (for use in the solu- 
tion of the triangle region at ‘ail of cascade), flow loss and deviation angle 


correlations, for calculation of direct problems in turbomachines. The design 
point as well as ott-design point performances can be calculated with the solution 
, , 

) these equat ions. 


fhe essential difference in treating sub-critical, critical and super-critical 
flow conditions is considered. The influence of losses is taken into account in 
the calculation of choking conditions. We adopt a unified approach in solving 
hese equations. Losses, deviation angles and other flow parameters are obtained 
the same iterative process so that a false choking condition will not occur and 
convergence will be rapid, he computer program was then completed and may be 


ed in the calculation of the ott -desigegn peritormance of transonic turbines. 
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[Continuation of GONGCHENG REWULI XUEBAO No 4, Nov 80 pp 356-363] 


in applying this program to the calculation of the pertormance of Lhe existing 
turbine stage, we obtained satistactory results. The reduced tlow rate, effi- 
eleney and expansion ratio are fairly consistent with the experimental results. 
The ditterence between t © computing results and experimental data is within 

1 percent. 


AUTHOR: ZHANG Baodong [1728 0202 2767] 
ORG: Institute of Engineering Thermophysics, Chinese Academy of Sciences 


TITLEs “Perturbation Equations of Blade Force Based on the Stream-Surface" 


SOURCE: Beijing GONGCHENG REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS ] 
in Chinese No 4, Nov 80 pp 364-370 


TEXT OF ENGLISH ABSTRACT: This paper shows that the stream-surface theory does 
not take into account the actions of secondary flow induced by the disturbance 
blade force. Based on the stream-surface, the generalized equation of such a 
secondary tlow in an axial-turbomachine is deduced. Compressibility of flow is 
corrected with the local Much number of the primary flow to avoid the errors which 
are brought out by using only the Much number upstream or a given average Much 
number in the traditional linearized theory. The existence of the primary flow 
vorticity is reflected in a so-called stream-sheet thickness b of the S» stream 
surtace of the primary flow. The b = 1 represents an irrotational primary flow or 
the case in which the primary flow vortex is negligibly small. The b= 0 is a 
limiting case which represents the vorticity of the primary flow becoming infinite. 
Then an attempt to approach the secondary flow problem of large shear and large 
disturbance flow is tested, 


[his paper also shows the equations deduced from the generalized equation under 
the conditions of the compressible axi-symmetric axial-inlet flow and the 
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LCon! uation of GONGCHENG REWLLI XUVEBAO No 4, Nov 80 pp 164 170) 


incompressible 2D plane cascade tlow., Then it shows that the generalized equation 
is appropriate tor correcting the etteets of the secondary flow on the stream 
urface tlow after comparing it with the equations in the references (Okurounmu; 
Falcaoy Hawt hor ne | when the assumptions of Lifting line theory are adopted, 


ALTHOR:s LIU Dengytun [0491] 4098 8661 | 
GE Shaoyar [5514 1801 1484] 
YANG Yaxian [2799 7161 6343] 
LI Jing (2621 7234] 


~ i ] of rhe if Set itwute of Engi neering The: mophysics, Chinese Academy of 


* "Experimental Investigations on the Coefficients of Heat Transfer of Fils 


SOUR ks Ke} Ling, GONGCHEN, REWLL,/ XUEBAO [ JOt RNAL OF ENGINEERING THERMOPHY SICS ] 


a ' nines © No 4y NO\ Mi) pp 47) “ 77 


TEXT OF NGLISH ABSTRACT: Critical reviews have been made on the correlations of 
oetficient of heat transter by film cooling. The theoretical results of Xie 

Xiangchun and Spalding hav een compared with the experimental results of the 

nrecent " 10 . Experiment il work has been irried out on an electrically heated 


(lat plate. A set of correlation equations on the coefficients of heat transfer 


of film cooling have been proposed. 
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AUTHOR: MA Chongfang [7456 6850 5364) 
QI Zongmin [7871 1350 2404] 


ORG — Both of the Institute of Engineering Thermophysics, Chinese Academy of 
Sciences 


TITLE: “Analysis and Computer Simulation of Heat Transfer Process in the Rotary 
Combust ion Engine" 


SOURCE: Beijing GONGCHENG REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS } 
in Chinese No 4, Nov 80 pp 378-383 


TEXT OF ENGLISH ABSTRACT: A heat transfer model of the R-C engine is presented 
which performs a leakage mass balance and accounts for sweep flow, boiling on water 
side and other ignition and combustion characteristics. The simulation of heat 
transfer based on this model is implemented on a digital computer. Model predic- 
tions of wall temperature, heat flux and global heat transfer are in good agreement 
with measurements, 


AUTHOR: XU Xuchang [1776 2485 1603] 
LIN Ruiyong [2651 3843 6978] 


ORG: Both of Qinghua University 
TITLE: "The Experimental Research Method under Production Conditions for Heat 
Exchangers" 


SOURCE: Beijing GONGCHENG REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS ] 
in Chinese No 4, Nov 80 pp 384-392 


rEX? OF ENGLISH ABSTRACT: For the development of heat exchangers, experimental 
research on industrial equipment under production conditions is as important as 
experimental research in laboratories under idealized conditions. In this article, 
the method for experimental research on industrial equipment under production 
conditions and the processing of the obtained data are discussed. A general formu- 
la for the calculation of industrial heat exchangers is proposed. The author 

takes the basic heat transfer coefficient Ko, the derived coefficient of fauling € 
and the heat transfer modifier as the three main factors. Regressive analysis 
is used to process the data obtained from the steam superheaters of a utility 
boiler. The influence of these factors has been found clearly by this analysis. 
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AUTHOK: LIU Qingguo [0491 1987 0948] 
CHENG Bingtail [2052 4426 3141] 


ORG 4 Both of the Institute of Shenyang Aeroengine Company 


rITLEs "Some Problems on the Method of Measurement and Calculation in the Com- 
bustion Efficieney Test of Gas Turbine Combustion Chamber" 


SOURCE: Bet jing GONGCHENG KEWUL] XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS ] 
in Chinese No 4, Nov 80 pp 393-400 


(EXT OF ENGLISH ABSTRACT: This paper presents some improvements in the method of 
measurement and calculation in the combustion efficiency test on the basis of 
systematic analysis and test investigation. It will be possible to apply them to 


future tests, 


AUTHOR: CHEN Danzhi [7115 0030 0037] 
ORG: Xi’an Jiaotong University 


LITLEs "The Modeling Rules ot Steady Performances of Combustion Systems at Low 
i low Mach sumber"™ 


SOURCE: Beijing GONGCHENG REWULI XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS ] 


in Chinese No 4, Nov 80 pp 401-407 


(EXT OF EVGLISH ABSTRACT: Based on similarity principles and some typical operating 
mechanisms of combustion engines, the present paper suggests the modeling rules of 
teady pertormances of combustors at low tlow mach numbers. The similarity and 
modeling ru'e of a combustor depends not only or the geometrical factors of the 
combustor and the properties ot the fuels usec, but also depends on the factors of 
the combustion process and the performances of the combustion engine. 


[In this paper, the author puts the emphasis on the scaling of the spray combustion 


Systems. Atter sugresting the chief modeling criterion of the blow off Limit, an 
expression relating to the performance parameters at these conditions is derived, 
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AUTHOR: LIN Fulai [2651 4395 0171) 
ORGS Institute of Electrical Engineering, Chinese Academy of Sciences 
TITLEs "Measurement of the Flame Temperature in MHD-Generat or" 


SOURCE: Beijing GONGCHENG REWUL1 XUEBAO [JOURNAL OF ENGINEERING THERMOPHYSICS] 
in Chinese No 4, Nov 80 pp 408-412 


TEXT OF ENGLISH ABSTRACT: The flame temperature is measured under MiD-generat Lon 
conditions. The tormula tor probable error in temperature measurement is given. 
it is used to calculate the probable error under the condition that the fractional 
errors in each radiative intensity measurement may be arbitrary. The relation be- 
tween the slit width and error is discussed. It shows that under the conditions 
that the fractional errors keep constant and the ratio of the slit width AA to 
the spectral line width 6A is greater than l, the larger the ratio QA/§A 

the greater the probable error. 


9717 
CSOs 4009 
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AUTWOR) LIU Youctun [269 0642 2508) 

ONGt None 

TITLE: “Several Climatic Characteristics of Sichuan Basin" 

SOURCE: Beijing DILI ZHISHI (GHOGRAPHIGAL KNOWLEDGE) in Chinese No 6, 60 pp 4&5 


ey coe This paper describes 6 climatic characteristics of the Sichuan Basin. 
(1) Ware winters: Compared with the middle and lower reaches of the Yangzi, the 
winter tempera ture of oe of Sictuan i ‘» of the same geographical latitude 

is generally 40 2) Marly springs: Spring comes about a month earlier 
to the tasin anes to regions of Stanghaj and Nanjing. (3) Hot summers: The 
mman temperature of July is generally 26-29°C and ~~ reach 33.5 C in some areas 
of the tein. (4%) Autumn mainss On the averagel.5 to 2 days in 3 are rainy days 
yet the total precipitation {se the lowest in autumn. (5) Lote of clouds and very 
little muniights The munber of overcast days in the tmsin averages more than <00 
in a year, (6) Night rains: With so many clouds the air is moist. At night, 
condensation causes rain. In Sichuan Basin and the region of Datmshan, about 65 
percent of the total mainfall comes @uring the period after 5 p.m. and before § 


LeMe 


AUTHOR: WANG Tinghual, 3769 1656 2649) | 
CHANG Chuangao (1768 02°76 5679 


ORs Belling DILI HISHI _GEOGRAPHIGAL KNOWLEDGE! in Chinese No 8, 80 pp 6-7 


ASSTRACT:s Huainan and Huaibei _South and North Banks of the Huaihe were amore the 
most famous salt-producing regions of China, historically. In 119%, Huanghe soved 
southward and took over Muaihe. Ite Sarge quantity of silt forced the coastline 

extend eastward and caused the salterns of Huainan to be farther and farther 
from the sea. As the Galt industry declined in Huainan, that of Huabei prospered. 
Aside from northern Jiangsu and southern Shandong, its salt found market in Hunan, 
tubel, Jiangxi, and Henan as well. During the first half of the 20th Century,storns 
washed cut the salterns and salt production mas reduced to a mere W0,000 tons. Af- 
ter the liberation, the state invested 5 million yuan to tulld a dike amore than 200 
em in length to protect the salterns from the sea. Since 1955, 6 chemical plants 
have been established to utilise the waste brine of the salt-producing process to 
manufacture potassius chloride, mgnesius chloride, tromine, anhydrous airabilite, 
metallic menesiua, etc. The salterns also produce such chemical fertilizers as 
potassium mgnesius, soldiun menesius, magnesium hydroxide, etc. te sell in many 
parts of the country. The paper includes a mp depicting the current distri tution 
of salterns along the coast of the Yellow Sea to the north of Muathe. 
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AUTHOR) W Yanjie [6424 1699 2212) 

ORGs None 

TITLE: “Changes of Daminghu” 

SOUKCBs Beijing DILI ZHISHI (GHOGRAPHIGAL KNOWLEDGE) in Chinese No 6, 60 p 2 


ABSTRACT: Daminghuw is the famous lake of Jinan City. Although, to the east and 
the west, the springs are now no longer connected with Damingm, it is still fed 
regularly by the various springs to the south. Toward the end of Jin Dynasty 
about 1279 A.D.) the lake was known to occupy a third of the city. A recent 
survey by the city’s department of construction reports the area of the lake to 

be 705 mu. Tt is beliewad to be several tens of times larger in ancient tines. 
This paper traces briefly the historical records of the lake and ite various build- 
ings, tridges, and dikes. For example, when the wall of the city was constructed, 
the part of the lake, known as Beiyuan today, was separated from Damingtu. When- 


ever flood water swells Beiyuan, which is outside of the city, the surplus water 
still drains inte Damingm, however. 


AUTHOR: THANG Wingfa (1728 249% 4099) 


ORG: None 


TITLE: “The Longest Highway Bridge of Hanjiang is Completed and Open for Traffic” 
SOURCE: Beijing DILI 2HISHI [GRDGRAPHIGAL (NOWLEDGE) ir Chinese No 6, 80 p 14 


ABSTRACT: Laohekou City is located on the eastern shore of Hanstui (the River Han, 
same as Han jiang | in the northwestern part of Hubei Province. It is an iaportant 
Sunction of the 4 provinces of Hubei, Henan, Sichuan, and Shaanxi and is a pathway 
Sonnecting the plain of Han jiang and Yange! with the mountainous region of the north. 
Near the city, the river is wide and the flow is swift to create difficulty for 

the ferry. Most recently, the highway bridge has been officially open to treffic. 
The bridge measures 2,000 mn. It is the second longest highway bridge in Chira,hmav- 
ine 5° spans and 59 supports. On both sides of the bridge, there is a pedes‘rian 
walkway, 1.5 m in width. The center roadway is 9 @ in width. Under the briage, 

the clearance for boats is 5 @ in height. 








AUTHOR) LIU Yinkan (0691 9255 3352) 
ORGsi None 
TITLE: “A Glimatic Demarcation Line” 


SOURCE: Beijing DILI ZHTSHT .GEDGRAPHIGAL KNOWLEDGE) in Chinese No 11, 80 pp %&5,3 


ABSTRACT: Qinling ie the sountain range in Shaanxi, about 400-500 km from the east 
to the weet and about 100-150 km from the south to the north. The name QGinling 

was originally elven by foreign scholars just as Ghang Jiang was named the Yangei 

by foreigners. In Ghinese ancient classics different sections of the sountain range 
are referred to by different nases. In China, the low layer atmospheric currents 
are mostly in the south-north direction, and being an east-west mountain range, 
Qinlin: is an obvious Mrrier, especially in the winter. As the cold air is block- 
ed by the tall and large sountains, the temperature of areas south and north of 

the mountain range is very different, reaching 6-7°G. This difference also causes 
a difference in vegetative and anim] systems. This paper describes Qinling as 

a mJor factor for the difference in climte and landscape of the « regions. 


AUTHOR) MT Dengetan 54717 40968 wre 
HUANG Yiduan 7806 003% 4551. 
TIAN Iiying 53 


ONG Nx '.e 
TITLEs “Pitter Water of the Loesai4l Plates’ 
SOURCE: Beijing DILI ZHISHI _GEDGRAPHIGAL KNOWLEDGE in Chinese No 11, 80 p jl 


ASSTRACT: The loeseial plateau is in the region of y0i° N. Lat. and 101-1146° 

BE. Lone. totalling 560,000 ka and having 4 population of © alllion. This is 

the region of tr ‘thickest loessial deposit in the world. It has a continental 
limte and isa i, with very little main and «a great deal of wind and sand. 

When the ataospheric precip'tation seeps through the loessial strata, the soluble 
salts, guch as g¢ypoum, sirabilite, rock salt, magnesite, etc. are leached and dis- 
solved and brought to the aquifer to form the bitter water. The derree of aineral- 
igation of the bitter water varies a great deal from area to area in the loessial 
plateau. In some areas, it is still suitable for irrigation, in others not. The 


formtion of bitter, its chemical composition, and ite possible utiligaticr are 
discussed, 





AUTWORs GHEN Shangkuil (7115 0000 11457 

URGt None 

TITLE: “All Out Effort to Develop Power Stations in Mining hegionse” 

SOURCE: Beijing DILI ZHIGNT _GEDGRAPHIGAL KNOWLEDGE) in Ghinese No 2, 80 pp i- 


ANSTRACT: Ghina is rich in coal and fAydraulic resources, The known coal reserve 
is 9600 billion tense and the hydraulic resources capable of being developed and 
itilived are estimted to be the first in the world. Aside from urgently con- 
structing hytroelectrical power stations, thermal power plants should also be 
mullt in large mumbers to utilize the coal. fase upon the reality of insufi- 
‘lent railway facility, the author proposes the construction of power stations 

in the coal mining regions to save transportation, while high voltage power trans- 
mission line may te economically and reasonably tuilt to deliver the power where 
it is needed. At present sore tran 10 power stations are being constructed in 


coal mining regions. Advantages of tuildine thermal power stations in coal sin- 
ing regions are explained. 


AUTHORS WANG Menglin | 9769 1125 2651) 


— 


CHEN Demin 
OFGs None 
TITLEs “The Panjiakowu Reservoir in the Process of Construction” 
SOURCE: Beijing DILI THISHT (GEOGRAPHICAL KNOWLEDGE) in Chinese No 12, 80 p 1}- 
ABSTRACT: Panjiakou Reservoir is located at the foot of the Great sall between 
Tarwshan and Chengde in Hebel Province. Froa Beijing, the construction site is 


190 km to the east. The reservoir is designed to develop the water resources of 
luanhe to gupply water to the cities and, at the sage tine, ‘o generate electri- 


sity, to prevent flood, and to raise fish. The reservoir ~~" to be filled in 
Decenber of last year. When the water reaches the desigm « vel in Maron this 
year, the das will be opened to murture the water resource the lower reaches, 
and to help raise the sround water table. The geographica 4ronment of the 
reservoir is described. A m» of the region is included, 
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AUTHOR, YANG Donehua [2799 2619 * 78) 
ORG 7nenervhou Inatitute of Technology 


TITLEs "The Calculation and Analysis of Thermodynamic Properties of Combustion 


Gasea” 


SOURCE: Bet jing JIXIE GONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEERING ) 
in Chinese No 4, 15 Dee 80 pp 8%-100 


TEXT OF ENGLISH ABSTRACI4 This paper discusses thermodynamic properties of com- 
bustion gases of tuels in C-H-O-N's four immediate calculation methods with 
various accuracy are suggested; analyses of accuracies of various approximate cal- 
culation methods suggested up to this moment (including that suggested by this 
paper) ere presented; the law comput ing thermodynamic properties of combust ion 
eases is summed up. 
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ABSTRACT: Subsidence is a natural phenomenon of the earth's crust. Based upon 
the causes, it is commonly divided into karst subsidence, ground water subsidence, 
man-made subsidence, tectonic subsidence, liquefaction subsidence, etc. This clas- 
sification is suitable for geology, but not for seismology. With respect to seis- 
mology, it may be divided into the seismo-genetic and the non-seismo-genetic. The 
necessary condition for the former is thy preexistence of a free space under the 
ground surface. All the aforementioned subsidence belong to this type except for 
tectonic and liquefavtion subsidence, in which case a cavern does not exist before 
the occurrence of subsidence. In case of all the other forms of subsidence, 

the side walls or the top my subside under the influence of gravity and an earth- 
quake may also be formed. The genesis and process of this type of subsidence and 
the possible concurrent earthquake are explained with several examples. The dif- 
ference between subsidence earthquake and tectonic earthquake is also discussed, 
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SOURCE: Beijing DIZHEN ZHANXIAN (SEISMOLOGY FRONT) in Chinese No 6, 26 Dec 80 
pp 116, 21 


ABSTRACT: Studies on earthquake forecasting and control, safety design of under- 
ground and surface construction, the development of o1] and gas wells as well as 
ceotherml energy, the interpretation of various geolosical phenomena, etc. neces- 
sitate a thorough understanding of the stress condition in the earth's crust. The 
determine tion and study of the stress condition in the deep portion of the earth's 
crust are, therefore, a very important matter and the method of producirg cracks 
with water pressure is one of the techniques of determining the st «es in the deep 
part of the crust. This paper explains in detail the theory and th vrocedure of 
determining geo-stress with the water pressure crack producing methuou. 
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TITLE: “Characteristics of Geochemical Anomalies in Beijing Region Before the 
Tangshan Earthquake" 


SOURCE: Beijing DIZHEN ZHANXIAN [SEISMOLOGY FRONT] in Chinese No 6, 26 Dec 80 
pp 17-19 


ABSTRACT: Before the 7." earthquake occurred in Tangshan, a mumber of geochemical 
anomalies were recorded in the region of Beijing. Some of these had led to pre- 
monitions of earthquake as well. In the 4 years since the Tangshan earthquake, 
hindsight also has proved the reliability of the observed anomalies. The observed 
geochemical anomalies discussed in the paper includes (1) Radon density of ground 
water; (2) Total contents of dissolved gases in the ground water; (3) Content of 
dissolved carbon dioxide in the ground water; (4) Electrical conductivity of water, 
Characteristics of these geochemical anomalies are analyzed. 
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TITLE: “Preearthquake Movements Before the Kuche Earthquake of Aagnitude 6 on 
the Richter Scale" 


SOURCE: Beijing DIZHEN ZHANXiAN [SETSMOLOGY FRONT! in Chinese No 6, 26 Dec 80 
pp 20-21 


ABSTRACT: Since 1972, 4 medium intensity earthquakes have occurred in the Kuche 
region of Xinjiang, on 9 Apr 72, 10 Jan 76, 23 Jul 77, and 29 Mar 79 in magnitudes 
of 5.6, 5.6, 5.5, and 6.0 on the Richter Scale respectively. About 5 months after 
the aftershocks of the jrd had diminished and concluded, new movemen.s began in 
Jun 78. According to statistical records, from Jun 78 to 29 Mar 79, there were 
more than 100 preearthquake m »ments, and 3 of these were in fact earthquakes 

of above 3 mgnitude. Tables .re given to amlyze the intensity of these move- 
ments and there is also a mp to depict the horizontal distritution of these pre- 
earthquake movements. The authors conclude that these preearthquake movement 

data clearly indicate that the current displacesent in the region is a raft of the 
northeastern direction under the action of the regional major pressure stress of 
the south-north direction. The latitudinal pressure structure is only adding to 
the complexity of the region. 
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TITLE: “Turning Point of the Time Sequence Ourve of Elements of Geomagnetic Field" 


SOURCEs Bet jing DIZHEN ZHANXIAN [SEISMOLOGY FRONT) in Chinese No 6, 26 Dec 80 
pp 31-33, 


ABSTRACT: The long term variation of the geomagnetic field is a change of a not 
very obvious cyclic characteristic. It often appears to be increasing in a re- 
latively long period of ten or several tens of years before it turns around to 
begin a period of decline. The amplitude and speed of change of the elements of 
long term variation vary with the geographical locatia, however. The common 
method of taking geomagnetic data of 2 stations for physical and mathematical a- 
nalysis to produce earthquake magnetism information is, therefore, less than valid, 
in the opinion of the authors. The factors contrituting to the long term varia- 
tion of geomagnetic field remain an important and unresolved subject. Measure- 


ments of Chinese and Japanese geomagnetic stations are used to support the dis- 
cussion. 
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